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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 

United States Government. Neither the United States Government nor any of its 

employees or contractors makes any warranty, express or implied, or assumes 

any legal liability or responsibility for the accuracy, completeness, or use­

fulness of any information, apparatus, product, or process disclosed, or 

represents that its use would not infringe on privately owned rights. 

Reference herein to any specific commercial product, process, or service by 

trade name, trademark, manufacturer, or otherwise does not necessarily consti­

tute or imply its endorsement, recommendations, or favoring by the United 

States Government or any agency or contractors thereof. The views and opi­

nions of authors expressed herein do not necessarily state or reflect those of 

the United States Government or any agency or contractors thereof. 
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EXECUTIVE SUMMARY 

This report was prepared on behalf of the Department of Energy (DOE) by Boeing 

Petroleum Services, Inc. (BPS), the management, operat ions, and maintenance 

(MOM) contractor to DOE for the Strategic Petroleum Reserve (SPR). DOE Order 

5480.14 requires a l l DOE-owned s i tes to achieve compliance with the 

Comprehensive Environmental Response, Compensation, and L i a b i l i t y Act 

(CERCLA). In accordance with the understanding reached between BPS and DOE, 

and as set f o r th in the l e t t e r dated March 28, 1985, cMfe °is ThCsOwner~~afl, 

PM^MoLrMy h.eL 

This report fulfills^jii^^^ifConfirmation) of that order, which is to con­

duct sampling at the areas of potential hazardous waste identified in the 

Installation Assessment (Phase I) 

a i S i ^ ^ ^ ^ ^ - ^ Recommendations to proceed to the Engineering Assessment 

(Phase III) are made for areas where the presence of hazardous waste is 

confirmed. 

In Phase I, recommendations for further sampling were made for the Bayou 

Choctaw, Big Hill, Bryan Mound, and Sulphur Mines sites. This sampling was 

carried out as Phase II, Findings from that sampling follow. 

1. Bayou Choctaw: Cavern 10 is believed to contain a caustic 

substance (corrosive hazardous waste). Allied Chemical stated 

that a potassium hydroxide solution was injected into the 

cavern. Sampling confirmed that the substance in the welIhead 

was also 

is caustic, probably a j ^ ^ ^ ^ ^ ^ ^ p ^ ^ f ^ ^ ^ i 

(EP toxic hazardous waste) 

identified. 

p 
o 
7 
O 

A chromium-containing drilling mud additive was used for brine 

disposal well 1, The stabilized mud disposal area was sampled 

for EP (extraction procedure) toxicity, and found to be negative 

for this characteristic for all parameters, including chromium. 
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2, Big Hill: Unusually colored and viscous fluids had been found 

in some of the wells at Big Hill. The wells were sampled for 

priority pollutants. Elevated levels of metals were found in 

almost all wells, and small quantities of organics were also jl 

identified. 
Chromium-containing drilling mud may have been used to drill jJ 
some of the site wells. The cuttings disposal areas were 
sampled for EP toxicity and found to be negative for the , [ 
fourteen EP toxicity constituents, including chromium. 

n 
3, Bryan Mound: A chromium-containing additive was added to the U 

drilling muds used on the Phase III caverns. The stabilized mud 

pit was sampled and analyzed for EP toxicity and found to be [J 

negative for all EP constituents, including chromium. 

Dow Chemical has stated that asbestos was disposed in caverns 4 ^ 
and 5. These caverns were sampled and analyzed for asbestos. r-* 

Asbestos concentrations in the brine were found to be below U 
background levels observed in the Brazos River Diversion 

Channel. 1 j 

A new tarry area was discovered near well pad 101. It was p 
sampled and analyzed for priority pollutants, polynuclear aroma- 7) 
tic hydrocarbons, and EP toxicity. Small quantities of inorga- rn 
nic priority pollutants were found, but the EP toxicity [J 
results showed the area to be nonhazardous, 

n 
Two tarry areas, an impoundment used by Dow Chemical, and the 
Freeport municipal landfill had been previously sampled and <p 
found to be nonhazardous. Therefore, they are not inlcuded in U 
this report. „ 

n 
U 
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4. Sulphur Mines: A chromium-containing mud additive was used when 

drilling brine disposal wells 3 and 4. After well completion, 

the mud pits were left in place, capped, and seeded. They were 

sampled and analyzed for EP toxicity and found to be negative. 

Several radioactive tracer pellets from the gravel pack on brine 

disposal well 4 are unaccounted for and may have remained in the 

mud pit. Radiation scans for evidence of the possible presence 

of these pellets in the associated mud pit and subsequent 

samples were conducted. No radiation levels above background 

were observed. 

Recommendations to proceed to Engineering Assessment were made for Bayou 

Choctaw cavern 10 and for the Big Hill wells. 

n 

o 

n 
p 

n u 
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1. INTRODUCTION 

y 
y 

n 

1.1 BACKGROUND 

A comprehensive assessment of the seven Strategic Petroleum 

Reserve (SPR) sites for evidence of the presence of hazardous 

wastes was carried out in 1985-86 in compliance with DOE Order 

5480,14, The report resulting from that study. Phase I CERCLA 

Report: Installation Assessment (Document No, D506-01134-09) 

was published on August 8, 1986, That report described four SPR 

sites with one or more areas meriting further investigation for 

hazardous waste. 

n 

The areas by site are: 

a. Bayou Choctaw 

1) 

2) 

Mud pit: Drilling mud, from both old Allied Chemical 

(the previous site owner) mud pits and SPR activity, 

was disposed near brine disposal well pad 1, Some of 

the muds contained small quantities of a chrome ligno-

sulfonate additive, which is potentially hazardous due 

to chromium content. The area had been lime stabi­

lized. 

Cavern 10: A caustic fluid was discovered during 

replacement of a wellhead pressure gauge. Discussion 

with Allied Chemical revealed that they haS^i^g^^ 

b. Big Hill 

1) Cuttings disposal ponds: Three ponds were constructed 

for the disposal of cuttings and drilling mud. One of 

the drilling contractors is suspected of having added 

chrome lignosulfonate to the mud. The mud pits were 

not solidified at the time of sampling, although this 

has since been accomplished. 
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2) Freshwater cuttings disposal area: A pond was 

constructed for the disposal of freshwater cuttings. 

It was also used for the disposal of saline cuttings 

and drilling mud. The drilling mud was suspected to 

have contained chrome lignosulfonate. This area was 

backfilled and compacted. 

3) Wells: Abnormally high viscosity and unusually 

colored fluids were discovered in some of the wells. 

Preliminary qualitative analysis showed a variety of 

organic constituents present. An SPR drilling 'j 

contractor is suspected of having disposed various 

substances in the Big Hill wells. The wells drilled H 

by this contractor were flushed with purchased brine b 

by PB-KBB, the cavern engineering contractor, p 

c, Bryan Mound: 

r 
1) Mud pit: A mud pit was constructed for the disposal L. 

of drilling mud from the Phase III wells. Chrome p-̂  

lignosulfonate was used in the mud while drilling [J 

these wells. The mud pit was cement stabilized 

following completion of the wells, 

2) Caverns 4 and 5: The previous site owner, Dow p 

Chemical, disposed approximately 100 lbs, of asbestos L 

into these two caverns. 

[] 
d. Sulphur Mines: 

1) Mud pits: Drilling mud from the construction of the \ j 

brine disposal wells was deposited in pits adjacent to 

the wells, which were later covered and seeded. "i 

Chrome lignosulfonate was added to the muds used to 

drill brine disposal wells 3 and 4. In addition, 7 
i 

several of the radioactive tracer pellets used in the 

0 
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construction of brine disposal well 4 returned to the 
(j surface with the drilling mud, and it is not known if 

they were all recovered. 

D 

y 

Q 

.LJ 

U 

n 
u 

u 

In addition to the areas identified in the Phase I CERCLA 

report, a tarry area was discovered at the Bryan Mound site in 

August, 1986, east of well pad 101. The origin of this area is 

unknown, although old site maps and photographs show storage 

tanks in the vicinity. 

p In addition to the areas incorporated in this report, in 1983 
b an EPA consultant identified four areas on the Bryan Mound site 
pi which were of potential concern: two tarry areas, the old 
(j Freeport municipal landfill, and an impoundment used by Dow, 

These areas were sampled in 1984 and found to be nonhazardous, 
j Discussions concerning action on these areas have been held 

among EPA, DOE, and DOE's contractors, 

b 1.2 SCOPE 
p., This Phase II CERCLA Report: Confirmation covers the initial 
3 sampling and analytical work done in the areas of potential con­

tamination described above. Recommendations for either no 
j further action or to proceed to the Engineering Assessment are 

made based upon the analytical data. 
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n 2. SAMPLING AND ANALYTICAL MEASUREMENT PLAN 

U 
2,1 RATIONALE 

The methodology for sampling and analysis was generally selected 

from EPA Publication SW-846, Test Methods for Evaluating Solid 

P Waste, Physical/Chemical Methods, (SW-846). Other methodologies 

were used only when an applicable method could not be found in 

SW-846, 

u 

Random sampling is used when sampling a potentially contaminated 

area, to eliminate nonrandom biases and provide statistically 

representative data. To ensure complete coverage of the areas 

to be sampled, systematic random sampling was utilized for solid 

areas. This involves taking samples at regularly spaced 

intervals on one or more transects of an area. 

The caverns at Big Hill were sampled using a variation of this 

method. Samples were generally taken at 1000-foot depth inter­

vals and combined into a composite sample to represent the 

cavern. A continuous well flow density log was developed prior 

to sampling, and if an anomaly was detected on the log, the area 

of the anomaly was sampled in place of the nearest 1000-foot 

interval. 

Due to the expense of collecting depth samples from a cavern 

'—' leached to its final configuration, a single sample was 

collected from the wellheads of Bryan Mound caverns 4 and 5 and 

Bayou Choctaw cavern 10 for screening purposes. Asbestos in the 

Bryan Mound caverns, not trapped in the sump with other solid 

material, would remain in suspension in the brine, where it can 

be readily sampled. A representative sample of cavern brine can 

be easily and cost effectively obtained at the wellhead. 

n 
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At Bayou Choctaw cavern 10 caustic (potassium hydroxide) was r-. 
added at the top of the cavern, according to Allied Chemical. jJ 
Subsequent work on that wellhead Indicated that a caustic com­
pound is present there. A sample was taken at the wellhead to 
verify the presence of caustic and identify any other associated 
compounds, H 

b 
The number of sample points required for a statistically valid p^ 
analysis depends on the existing data. With no existing data, jJ 
the number of samples must be intuitively selected and calcula­
tions performed after results are received to determine whether . 
the number of samples was sufficient. Five samples were taken 
from areas which had well-defined boundaries, and nine to ten H 
samples were taken from areas where the boundaries were vague. 
The initial sampling of the newly discovered tar pit was handled p 
at the site level, and only three samples were taken. In the U 
case of wellhead samples, only one sample was taken, since p, 
multiple samples would not originate from substantially p 
different areas, 

2.2 METHODS AND TECHNIQUES ^ 

2,2.1 Sampling jJ 
Sampling of mud pits was done by means of augers in accordance 
with SW-846, Hand augers were used at Big Hill and Bayou p 
Choctaw; power augers were used at Sulphur Mines and Bryan 
Mound. Some of the samples in the Big Hill cuttings disposal p 
ponds were too soft to sample with an.auger. These were sampled b 
using a composite liquid waste sampler (COLIWASA). All samples p 
were composites from the surface to the specified depth, A (J 
depth of six feet (selected after consultation with site 
personnel regarding expected pit depth) was used for all mud | j 
pits except those at Big Hill, The depth at Big Hill was the 
maximum practical depth for the equipment used (up to 8 feet for p 
augered samples depending on soil hardness, and 9.5 feet for the 
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COLIWASA), Augering was performed following guidelines in ASTM 

Standard 1452-80. 

~i The initial samples taken from the tarry area were collected by 

b means of a small shovel. When the follow-up samples were 

collected, an attempt was made to use a coring device. This 

p method was abandoned due to the hardness of the tar at the time 

of sampling, the shallow depth of most of the area, and the 

small quantity of sample obtained by the coring device. 

Instead, pieces of tar were fractured and pried loose for 

p laboratory analysis. 

Wellhead samples were taken by opening the small diameter brine 

PI piping valves located there. The depth samples at Big Hill 

were taken by a 5 quart wireline sampler, according to standard 

! Industry wireline sampling procedures. 

p 2.2.2 Analysis 

b Chromium was the major constituent of concern in the mud pit 

samples. Hexavalent chromium is a constituent of the EP toxi­

city characteristic. Table 2-1 is a list of the EP constituents 

and their regulatory thresholds. The complete EP toxicity pro­

cedure is described in SW-846. The mud pits are not expected to 

display the hazardous characteristics of ignitability, corrosi-

p vity or reactivity due to the nature of the waste. 

A wide variety of organic chemicals were found in the wells at 

I Big Hill during preliminary qualitative analysis.^^blhefeefofej 

5tlie„s,ampJ-eXj«/-er_..ê ?̂l̂ yze£̂  1 or 1 ty poTTutmts^^y&z^-P 

p ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ B l . P'̂ 'io'̂ ity pollutant analysis was by gas 

chromatography/mass spectroscopy for organics and by atomic 

p absorption for metals, according to methodology in SW-846. The 

b extraction techniques are also described in SW-846. Unlike EP 

PI toxicity, there are no set standards or levels for priority 

J pollutants. The 129 priority pollutants are listed in Table 2.2. 

P 

b 
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Radiation was measured at Sulphur Mines brine disposal well pad 

4 by means of an ion chamber type radiation meter. 

2,3 QUALITY ASSURANCE 

Laboratories were required to follow all quality assurance 

measures required by the EPA for the methods used. The approved 

quality assurance plan of Environmental Industrial Research 

Associates (EIRA), the laboratory which performed all of the 

analyses except for the tarry area at Bryan Mound, is contained 

in Appendix A, A complete quality assurance plan from 

Analytical Consulting Services (ACS) laboratories, which ana­

lyzed the tar samples, is not available, but the labortory 

stated that they complied with all measures required for the 

methods used in SW-846, 

n 

n 

The tar from Bryan Mound was analyzed for priority pollutants, 

EP toxicity, and polynuclear aromatic hydrocarbons (PAHs), Only 

a portion of PAHs are priority pollutants, but it was felt that 

a complete PAH analysis would aid in waste characterization. 

PAH analysis is by gas chromatography, and is described in 

SW-846. 

The sample from Bayou Choctaw cavern 10 was analyzed for 

corrosivity by pH measurement, and EP toxicity according to 

procedures in SW-846, Sodium, chloride, and potassium (which 

are not hazardous constituents, but were measured to aid in 

waste characterization) were analyzed in accordance with 

Methods for Chemical Analysis of Water and Wastes, EPA p 

Publication 600/4-79-020, 

Analysis for asbestos in brine from Bryan Mound caverns 4 and 5 

was performed by transmission electron microscopy, according to 

EPA Publication PB83-260 471, 

U 

n 
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TABLE 2-1 

EP Toxicity Constituents and Regulatory Thresholds 

CONSTITUENT REGULATORY THRESHOLD* (MG/L OF EXTRACT) 

Arsenic 5 

Barium 100 

Cadmium 1 

Chromium 5 

Lead 5 

Mercury 0,2 

Selenium 1 

Silver 5 

Endrin 0,02 

Lindane 0,4 

Methoxychlor 10 

Toxaphene 0.5 

2,4-D 10 

2,4,5-TP 1 

* According to SW-846, a waste is considered hazardous if its 90% 

upper confidence limit exceeds this value for a particular 

constituent. See Appendix A for statistics. 

p 
IJ 
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Table 2-2 

The 129 Priority Pollutants 

P 

COMPOUND NAME 

Acenaphthene 

Acrolein 

A c r y l o n i t r i l e 

Benzene 

Benzidine 

Carbon te t rach lo r ide 

Chlorobenzene 

1,2,4-Trichlorobenzene 

Hexachlorobenzene ^ 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Hexachloroethane 

1,1-Dichloroethane 

1,1,2-Trichloroethane P 

1,1,2,2-Tetrachloroethane 

Chloroethane 

b1s(Chloromethyl) ether 

b1s(2-Chloroethyl) ether P 

2-Chloroethyl-v inyl ether ^ 

2-Chloronaphthalene 

2,4,6-Trichlorophenol 

Parachlorometacresol 

Chloroform 

2-Chlorophenol 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
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b 

n 

LJ 

Table 2-2 

The 129 Priority Pollutants 

(continued) 

3,3'-D1chlorobenzidine 

1 1,1-Dichloroethylene 

1,2-trans-Dichloroethylene 

n 2,4-Dlchlorophenol 

1,2-Dichloropropane 

p 1,3-Dlchloropropylene 

b 2,4-Dimethylphenol 

p. 2 ,4-Din i t ro to luene 

J 2,6-Din l t ro to luene 

1,2-Diphenyl hydrazine 

Ethylbenzene 

Fluoranthene 

4-Chlorophenyl-phenyl ether 

4-Bromophenyl-phenyl ether 

b is(2-chloro isopropyl ) ether 

bis(2-chloroethoxy) methane 

Methylene chlor ide 

Methyl chlor ide 

Methyl bromide 

Bromoform 

Di chlorobromomethane 

Trichlorofluoromethane 

Dichlorodifluoromethane 

Chlorodi bromomethane 

Hexachlorobutadlene 

Hexachlorocyclopentadi ene 

Isophorone 

Naphthalene 

Nitrobenzene 

b 
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Table 2-2 

The 129 P r i o r i t y Pol lutants 

(continued) 

p 

P 

P 
b 

b 

b 

P 

L 
i ~ 

2-N1trophenol 

4-Nitrophenol 

2,4-Dinltrophenol 

.4,6-D1nitro-o-cresol P 

N-Nitrosodimethyl amine 

N-Nitrosodiphenyl amine 

N-Nitrosodi-n-propyl amine 

Pentachlorophenol 

Phenol 

bis(2-Ethylhexyl ) phthalate 

Butyl-benzyl phthalate 

d i -n-Buty l phthalate 

d i -n-Octy l phthalate P 

Diethyl phthalate ^ 

Dimethyl phthalate p 

Benzo(a)anthracene b 

Benzo(a)pyrene 
3,4-Benzofluoranthene b 
Benzo(k)fluoranthene 
Chrysene 

Acenaphthylene 

Anthracene 

Benzo(gh1)perylene (1,12-benzoperylene) 

Fluorene 

Phenanthrene 

D1benzo(a,h)anthracene (1,2,5,6-dlbenzanthracene) 

Indeno (l,2,3-cd)pyrene (2,3-o-phenylenepyrene) 

Pyrene 

Tetrachloroethylene 

P 

b 

P 

P 
U 

P 
b 
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p Table 2-2 

b The 129 Pr ior i ty Pollutants 

(continued) 

D 
PP Toluene 

b Trichloroethylene 

Vinyl chloride 

Aldrin 

Dieldrin 

p Chlordane 

'-' 4,4'-DDT 

p 4,4'-DDE 

J 4,4'-DDD 

„ alpha-Endosulfan 

p beta-Endosulfan 

Endosulfan sulfate 

I Endrin 

Endrin aldehyde 

p Heptachlor 

Heptachlor epoxide 

p alpha-BHC 

b beta-BHC 

^ gamma-BHC (Lindane) 

_j delta-BHC 

PCB-1242 

n PCB-1254 

PCB-1221 

n PCB-1232 

PCB-1248 

PCB-1260 

PCB-1016 

Toxaphene 

Antimony 

b 
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Table 2-2 
The 129 Priority Pollutants 

(continued) 

Arsenic 
Asbestos (Fibrous) 

b— 

Beryllium 
Cadmium 
Chromium 
Copper p 
Cyanide 7 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
2,3,7,8-Tetrachlorod1benzo-p-diox1n (TCDD) 

n 
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p 3. SUMMARY OF DATA AND FINDINGS 
Li In this section, the findings from each of the areas are summarized and 

presented. Statistical analysis, in accordance with SW-846, was per-
j formed on the results from each area. The statistics used are found in 

Appendix B. Sample locations are shown in Appendix C, while the 
p laboratory reports are presented in Appendix D. 

3.1 BAYOU CHOCTAW 

3.1.1 Mud Pit 

The mud pit is located to the south of brine disposal well pad 1 
(see Appendix C, Figure C-1). The mud pit was lime stabilized, 
but analytical data describing the mud pit were not available. 

The flattened and slightly depressed pit area is apparent and 
distinct from the surrounding area, providing an approximation 
of pit boundaries. Ten samples were taken in three parallel 
transects, as shown in Appendix C, Figure C-2. Hand augers were 
used to collect the samples, which were taken to a depth of six 
feet. 

The mud pit area does not display EP toxicity characteristics. 
Chromium, the constituent of greatest concern, was detected at a 
maximum level of 0,22 mg/1, with a mean of 0,078 mg/1 and a 90% 
upper confidence limit of 0,104 mg/1. The regulatory threshold 

y is 5 mg/1. None of the organic EP toxicity constituents were 
p, detected. None of the other EP metals approached the regulatory 
lb threshold. 

"̂  The results are summarized in Table 3-1, and the lab report is 
presented in Appendix D. 

n 

u 

f~i 

p 
o 

3.1.2 Cavern 10 
Cavern 10, an abandoned cavern previously owned by Allied 
Chemical, is located in the western part of the site (see 
Appendix C, Figure C-3). It was abandoned by Allied Chemical in 

b 
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1973, when brine returns were inexplicably lost. It is possible 

that the cavern had leached into the caprock or adjacent sedi­

ments. An attempt to wireline the cavern in the late 1970s was 

aborted after an obstruction was discovered at approximately 10 

to 20 feet below the surface. 

b 

A sample was taken from the wellhead and a n a l y ^ ^ ^ o r p H , 

sodium, chloride,' potassium, and EP toxicity, ^ ^ P f ^ ^ ^ ^ ^ 

3,2 

3,2,1 

sm^-^iesM.^5y.Sy,,^,^^Tcf^^^l7^yrt'^^W~tln e c at eg o"ry~~of c or r o,sJ=.v'"e 
- ^ g S ^ ^ p g e (EPA Hazardous Waste #D002). The-p=e€i:s"^!uai^^Q 
1?^%tol^^QO0~ffif7l agrees with Allied Chemical's statement 
that the source of the elevated pH is potassium hydroxide that 
they disposed there. 

Lead was found in the brine at a level of 89.4 mg/1. The source 

of lead is not known, although pipe dopes containing lead may 

have been used in the past. This level exceeds the 5 mg/1 regu­

latory threshold, causing the waste liquid to be EP toxic (EPA 

Hazardous Waste #D008) as well as corrosive. 

The extent of the substances will be further developed as part 
of the engineering assessment. The results of the ini t ia l 
sampling are shown in Table 3-2 and the lab report is contained 
in Appendix D. 

BIG HILL 

Cuttings Disposal Ponds 

The three drill cuttings disposal ponds are located in the 

western part of the Big Hill site (see Appendix C, Figure C-4), 

The ponds are lined with polyethylene. Having not been soli­

dified at the time of sampling, the contents of the ponds were 

very soft. Some samples were taken with hand augers, but most 

required the use of a COLIWASA sampler. Five samples, in an X 

pattern (see Appendix C, Figure C-5), were taken in each pond. 

D 

u 
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The three cuttings disposal ponds do not exceed the standards 

for the EP toxicity characteristic. The maximum level of 

chromium, the constituent of most concern, was found at 0,11 

mg/1 in a sample from the southern pond. The highest 

concentrations found in the northern and middle ponds were 0.07 

mg/1 and 0.08 mg/1 respectively. The regulatory threshold for 

chromium is 5 mg/1. 

The EP toxicity constituent found in the highest concentration 

was lead. The highest level found was 3.50 mg/1 in a sample 

from the middle pond. The average value in this pond was 1.62 

mg/1, and the 90% upper confidence limit was 2.39 mg/1. The 

regulatory threshold is 5 mg/1. The other two ponds had maximum 

levels of 1.24 and 1,43 mg/1, with correspondingly lower means 

and 90% confidence limits. 

None of the organic EP toxicity constituents were detected. 

None of the other EP toxicity metals approached the regulatory 

threshold. Tables 3-3, 3-4, and 3-5 summarize the results of 

the sampling, and the lab report, containing the raw data, is 

presented in Appendix D. 

3.2.2 Freshwater Cuttings Disposal Area 

The freshwater cuttings disposal area is located in the western 

part of the Big Hill site, to the west of the BPS laydown yard 

(see Appendix C, Figure C-4). The general location is iden­

tifiable by a depression in the area. Nine sample points were 

selected in two perpendicular transects, as shown in Figure C-5, 

Hand operated augers were used to collect all samples. Sampling 

depth varied from four to seven feet depending on hardness and 

compaction of the soil. Sample depths are indicated in the 

laboratory report (see Appendix D). 

n Samples from the freshwater cuttings disposal area did not 

b exceed the standards for any EP toxicity constituent. The 

constituent of greatest concern, chromium, was less than 0.005 

-J 
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P 
P 

mg/1. The constituent detected in the highest quantity was 

barium, at a maximum concentration of 1.8 mg/1, a mean level of j 

0.4 mg/1, and a 90% upper confidence limit of 0.58 mg/1. The 

regulatory threshold for barium is 100 mg/1. The presence of R 

barium is not unexpected, since barite (barium sulfate) is fre­

quently used as a drilling mud additive. Barium sulfate is not p 

considered toxic, due to its low solubility in water. The b 

remainder of the EP metals were detected, but at levels well p 

below the regulatory threshold. None of the organic EP toxicity [J 

constituents were detected. The complete laboratory report is 

found in Appendix D, and a summary of the data in Table 3-6, ; 

3.2,3 Wells r 

There are twenty-eight wells at the Big Hill SPR site, two for O 
each planned cavern (see Appendix C, Figure C-4), Eighteen of p, 

the wells (nos, 101A-105B and 111A-114B) were drilled by p 

Drillers Incorporated, while the remainder were drilled by Big 

Chief, Drillers Incorporated was suspected of having added 

substances other than clean brine into their wells. The cavern 

engineering contractor, PB-KBB, sampled some of the wells, and p 

found high viscosity fluids of unusual colors at various points. 

Qualitative analysis showed a wide variety of mostly long chain p 

hydrocarbon organic constituents present. The Drillers b 

Incorporated wells were flushed with brine purchased from p, 

Tenneco Oil Company by PB-KBB. p 

Five samples were collected from each well and combined into a p 

composite, as described in Section 2.1 of this report. All 

wells were sampled, including the wells drilled by Big Chief. p 

Low levels of organic priority pollutants were detected in most 

of the wells. The compounds were benzene, toluene, ethylben- P 

zene, di-n-butyl phthalate, bis (2-ethylhexyl) phthalate, phe­

nol, methylene chloride, 1,2-dichloroethane, vinyl chloride, p 

isophorone, and n-nitrosodiphenyl amine. Only benzene, toluene, '-' 
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PI ethyl benzene, and 1,2-dichloroethane were detected in quan-

b t i t l e s above 0,1 mg/1. None of the levels exceeded the EPA 

c r i te r ia for saltwater, n 
^ Unexpected quantities of inorganics were found in the wells. 
p Lead concentrations exceeding 1 mg/1 were found in 26 wells, 
0 cadmium levels in excess of 1 mg/1 were found in three wells, 

and one well had an elevated mercury level of 4,8 mg/1. Copper 
j levels of up to 111 mg/1, zinc levels of up to 467 mg/1, and 

cyanide levels of up to 480 mg/1 were found. Antimony, nickel, 
p and thallium were found in every well, with most levels 

exceeding 1 mg/1. Barium, with levels up to 40 mg/1, was found 
P in several of the wells. It should be noted that these are 
b priority pollutant levels, which represent total concentrations 
p rather than leachate concentrations described by EP toxicity, 
J No set criteria are given by the EPA for priority pollutants. 

Lead, cadmium, and mercury were found in levels exceeding their 
j j EP regulatory thresholds in some of the wells, but due to the 

difference in extractions, no conclusions can be made as to EP 
P toxicity, EP toxicity will be evaluated as part of the 

Engineering Assessment. 
p Tables 3-7 through 3-34 contain the analytical results of the 

analyses of the Big Hill wells with one well shown per table, 
1 Only those organics which were detected at levels above the 

detection limit are listed in the tables. All Inorganics are 
p listed. 

The complete laboratory report is not included in this document, 
j : due to its length. Inorganic analytical results for all wells 

and the organic results for Well lOlA have been included in 
p Appendix D, to give an example of the data. Archive copies of 

^ the complete report are maintained at the New Orleans SPR office 
n and the site. 
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3.3 BRYAN MOUND 

3.3.1 Mud Pit 

The Bryan Mound mud pit is located near Mud Lake and southeast p| 

of cavern 114 (see Appendix C, Figure C-6). This pit was used b 

for the disposal of drilling mud from the Phase III wells. The 

pit was cement stabilized, with no associated testing for b 

metals. 

Since the mud pit is well defined with clear boundaries, five b 

samples were taken in an X pattern. Sample depth was to six p-, 

feet in all cases, using a power auger, L 

r 
The mud pit did not display EP toxicity characteristics. The p 

highest level of chromium found was 0,100 mg/1, with an average 

level of 0.066 mg/1 and a 90% upper confidence limit of 0.080 

mg/1. The regulatory threshold is 5 mg/1. 

3.3.2 Caverns 4 and 5 

Caverns 4 and 5 were constructed by Dow Chemical, the previous 

site owner, prior to DOE acquisition. Both are currently used 

by DOE for oil storage. 

A Dow employee verbally stated that Dow had disposed 

approximately 100 pounds of asbestos in the caverns. This 

employee further stated that Dow had sampled the caverns in the 

past and found no asbestos, but written documentation 

substantiating these statements was not made available. 

U 

The constituent found in the highest quantity was lead, with a 7 

maximum level of 2.12 mg/1 and an average of 0,62 mg/1. The 

regulatory threshold for lead is 5 mg/1. None of the organic EP 

toxicity constituents were detected. Results are shown in Table 

3-35, and the laboratory report may be found in Appendix D. IP 

P 
P 
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A brine sample was collected from the wellhead of Cavern 5 to 

determine the level of asbestos present. Cavern 4 was 

undergoing workover at that time, therefore a brine sample was 

collected from that cavern at a later date. A sample of water 

from the Brazos River Diversion Channel (the raw water source) 

was collected to provide a background asbestos level. 

The asbestos levels, in duplicate analyses, of the cavern 5 

sample were 26.7 and 33.8 fibers/ml. These are below the levels 

of 55.6 and 71.3 fibers/ml found in the background samples taken 

O from the Brazos River Diversion Channel, Asbestos was not 

^ detected in the sample from Cavern 4. The detection limit was 8 

fibers/ml. The complete laboratory report is found in 

Appendix D, 
n 

3.3,3 Tarry Area 

A tarry area, of unknown origin, was discovered in August, 1986, 

near well pad 101 (see Appendix C, Figure C-6). The area nearby 

was being used as a soil disposal area, and it is thought that 

drought conditions and Increased overburden pressure from the 

soils forced the tar to the surface. 

p Three initial samples were collected and analyzed for priority 

b pollutants and the eight EP metals. One sample was found to 

have an elevated mercury level of 0.27 mg/1 (regulatory 

threshold is 0.2 mg/1). This level was five times higher than 

the level found in the second sample, and eleven times the level 

found in the third sample. Statistical analysis showed that 

three samples were not adequate to accurately determine whether 

P the tar was EP toxic or not. None of the other EP toxicity 

^ metals were found at levels approaching the regulatory 

threshold. The EP metals toxicity results are shown in Table 

3-36A. EP toxicity pesticides and herbicides were not measured. 

Endrin, lindane and toxaphene were measured as priority pollu­

tants, and were not detected by priority pollutant analysis. 

LJ 
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Five priority pollutants were detected, in low quantities. 

Total phenols were also measured, and two additional organic 

compounds were detected. Results are shown in Table 3-36B. The 

laboratory report is in Appendix D. 

On the basis of these results, a more extensive sampling plan 

was prepared. Ten samples were taken from the tar and analyzed 

for EP toxicity, priority pollutants, and polynuclear aromatic 

hydrocarbons. Sample locations are shown in Figure C-8, 

P 

n 
I 

b 

b 
p 
b 

The results of the second sampling of the tarry area show the 

area to be nonhazardous, since none of the EP toxicity consti­

tuents were present in levels approaching the regulatory 

threshold. Although elevated levels of chromium, lead, and mer- 7 

cury were found in the total extractons of the tar, the EP toxi­

city results show that the EP metals are bound to the matrix, 

and thus are nonhazardous. The highest EP level of mercury was 

0,038 mg/1. When the data from both sets of samples were com- p 

bined, the 90% upper confidence limit was found to be 0,062 p) 

mg/1. This is below the regulatory threshold of 0.2 mg/1. 

Statistical analysis showed the data to be sufficient to deter­

mine that the tar was nonhazardous for EP toxicity. Lead was 

found at a maximum EP level of 0,04 mg/1, while chromium was 7 

found at a maximum level of 0,016 mg/1 in the EP extract. The 

regulatory thresholds of lead and chromium are 5 mg/1, p 

Aldrin was the only organic constituent detected in the analysis 

for priority pollutants, A single sample contained a level of j 

0,02 mg/kg. The highest levels of total cyanides and phenols 

detected were 0.052 and 0,23 mg/kg respectively. The non-EP p 

priority pollutant metals copper, nickel, and zinc were detected 

at maximum levels of 15, 12, and 70 mg/kg respectively. p 

Although the presence of aldrin, nickel, and cyanides may be L 

used by the EPA to list a waste as hazardous, the presence of p-, 

these substances does not automatically mean that a waste is |_j 

hazardous. Regulatory thresholds are not given for priority 



p 

p 
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pollutants. The low levels of priority pollutants detected are 

not unusual for tar and do not appear to indicate contamination 

of the tar with hazardous substances. Since tar is not listed 

as a hazardous waste, and since the EP toxicity criteria are not 

exceeded, the area may be considered nonhazardous. Table 3-37 

shows the EP toxicity data, and the laboratory report may be 

found in Appendix D. 

3.4 SULPHUR MINES 

Mud used to drill brine disposal wells 3 and 4 was deposited in 

^ trenches near the wells, covered, and seeded. The exact 

s^' *> ^^-vboundaries of the pits are unknown, but may be estimated by 

V t/ 1̂  y > depressions in the surface. The locations of the brine disposal 

' wells are shown in Appendix C, Figure C-9. 

Ten sampling points in two parallel transects at each area 

were selected. The transects are "L" shaped, in accordance with 

the remnant boundaries of the pit. Sample locations are shown 

in Figures C-10 and C-11 for brine disposal well pads 3 and 4, 

respectively. A power auger was used to sample the mud pits. 

Sample depth in all cases was six feet. 

Data from analysis of the two mud pits did not exceed the limits 

for any constituent of EP toxicity. Chromium was not detected 

in either of the mud pits. The constituent found in the highest 

levels was barium, with maximum levels of 0.88 mg/1 in the well 

pad 4 samples and 0.77 mg/1 in the well pad 3 samples. The 

regulatory threshold for barium is 100 mg/1. None of the 

organic EP toxicity constituents were detected. Tables 3-38 

and 3-39 summarize the respective results for the mud pits at 

brine disposal well pads 3 and 4. The laboratory report is in 

Appendix D, 

Radiation was measured at brine disposal well pad 4, due to the 

possible presence of radioactive tracer pellets in the drilling 

mud. The area was scanned with a Victoreen Model 470A ion 
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chamber radiation meter, set to i t s most sensitive scale 

(0-3 mrem/hr). No radiation levels above background were 

observed. Each sample was scanned as i t was being brought to 

the surface, and again after the sampling had been completed. 

No radiation above background was detected for any of the 

samples. 

b 

p 
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P u 

u 

Constituent 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

Table 3-1. Bayou Choctaw Mud Pit EP Toxicity Results 

(all results in mg/1 of extract) 

(ten samples) 

RT Xmax 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.5 

10 

1 

0.0032 

0.60 

0.0074 

0.078 

0.12 

0.0011 

N/A 

0.012 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.0050 

0,80 

0.0110 

0.220 

0.22 

0.0018 

ND 

0.020 

ND 

ND 

ND 

ND 

ND 

ND 

0.0013 

0.24 

0.0025 

0.061 

0,05 

0.0005 

N/A 

0.004 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CI DL 

0.0038 

0.71 

0.0085 

0,104 

0,14 

0,0013 

N/A 

0.014 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.0020 

0.10 

0.0050 

0.050 

0.05 

0.0002 

0.002 

0.010 

0.005 

0.01 

0.05 

0.1 

0.065 

0.02 

r~\ 

n 

b 

Note: On all tables, the following abbreviations are used: 

RT: Regulatory Threshold 

X: Mean Concentration 

Xmax: Maximum Concentration 

S: Standard deviation 

CI 

DL 

ND 

90% Upper Confidence Limit 

Detection Limit 

Not detected 

N/A: Not applicable 

Significant digits may vary from element to element, depending upon detection 

limit and instrument sensitivity. 

b 

b 
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Table 3-2. Bayou Choctaw Cavern 10 Analytical Results 

(all results in mg/1 except where otherwise noted) 
r 

Constituent 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

Sodium 

Potassium 

Chloride 

pH (S.U.*) 

RT 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.05 

10 

1 

N/A 

N/A 

N/A 

<2 or >12.5 

Concentration 

<0.004 

0.6 

0.285 

0.39 

89.4 

0.0036 

<0.004 

0.42 

<0.005 

<Q.01 

<0.05 

<0.1 

<0.065 

<0.02 

903 

234,000 

1050 

13.7 

p 
L 

* S.U.: Standard Units 

D 

Q 

u 

u 
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Table 3-3. Big Hill Drill Cuttings Pond #1 (North) EP Toxicity Results 
(all results in mg/1 of extract) 

(five samples) 

p Constituent RT X Xmax S CI DL 

Arsenic 
Barium 
Cadmium 

7 Chromium 
P Lead 
p Mercury 
b Selenium 

Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 

P 2,4-D' 

y 2,4,5-TP 

n 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.5 

10 

1 

0.018 

N/A 

0.021 

0.065 

1.15 

0.0027 

0.021 

0.065 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.034 

ND 

0.036 

0.070 

1.24 

0.0030 

0.031 

0.090 

ND 

ND 

ND 

ND 

ND 

ND 

0.012 

N/A 

0.015 

0.012 

0.06 

0.0004 

0.009 

0.020 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.026 

N/A 

0.032 

0.072 

1.19 

0.0030 

0.027 

0.079 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.002 

0.1 

0.005 

0,005 

0.05 

0.0020 

0.002 

0,010 

0.001 

0.001 

0.001 

0.01 

0.002 

0,002 

u 

b 
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Table 3-4. Big Hill Drill Cuttings Pond #2 (Middle) EP Toxicity Results 

(all results in mg/1 of extract) 

(five samples) 

L_J 

n 

Contaminant 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

RT 

5 

100 

1 

5 

5 

0.2 

1 

5 

0,02 

0,4 

10 

0,5 

10 

1 

X 

0,042 

N/A 

0,017 

0,066 

1.62 

0.002 

0.011 

0.043 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Xmax 

0.062 

ND 

0.025 

0.080 

3.50 

0.002 

0.016 

0,052 

ND 

ND 

ND 

ND 

ND 

ND 

S 

0,021 

N/A 

0,008 

0.015 

1.12 

0,000 

0.003 

0.007 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CI 

0.056 

N/A 

0.022 

0,076 

2.39 

0,002 

0,013 

0,048 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

°̂  n r 
0,002 

0.1 p 

0,005 L-

0.005 p 

0.05 L 

0.002 
r~ 0,002 ^ 

0.010 

0,001 ^ 

0,001 

0,001 p 

0,01 L' 

0,002 p 

0,002 u 

b 

D 
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p Table 3-5, Big Hill - Drill Cuttings Pond #3 (South) EP Toxicity Results 

J (all results in mg/1 of extract) 

(five samples) 

Constituent RT X Xmax S CI DL 

Arsenic 

Barium 

Cadmi um 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

D 

D 

u 
n 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.5 

10 

1 

0.040 

N/A 

0.027 

0.069 

0.82 

N/A 

0.010 

0.035 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.063 

ND 

0.039 

0.110 

1.43 

ND 

0.013 

0.044 

ND 

ND 

ND 

ND 

ND 

ND 

0.014 

N/A 

0.012 

0.033 

0.37 

N/A 

0.003 

0.008 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.049 

N/A 

0.035 

0.092 

1.08 

N/A 

0.012 

0.040 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.002 

0.1 

0.005 

0.005 

0.05 

0.002 

0.002 

0.010 

0.001 

0.001 

0.001 

0.01 

0.002 

0.002 

n 
L 



Table 3-6. 

Constituent 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

D506-01438-09 
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Big Hill Freshwater Cuttings Disposal Area EP Toxicity Results 

(all results in mg/1) 

(nine samples) 

U 

r 

L 

p 

RT 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.5 

10 

1 

0.0021 

0.40 

0.007 

N/A 

0.078 

0.0021 

0,007 

0,011 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Xmax 

0,0030 

1,80 

0,021 

ND 

0,24 

0.0030 

0.021 

0.020 

ND 

ND 

ND 

ND 

ND 

ND 

0.0003 

0.58 

0.005 

N/A 

0.062 

0.0003 

0.006 

0.003 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CI 

0.0023 

0.67 

0.009 

N/A 

0.107 

0.0023 

0.010 

0.013 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

DL 

0.0020 

0.01 

0.005 

0.005 

0.050 U 

0.0020 

0.002 

0.010 

0.001 

0.001 

0.001 

0.01 

0.002 

0.002 

n 
b 

p 
L_ 

n 
b 



n 

u 

b 

n 

n 

u 
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Table 3-7. Big H i l l Well lOlA Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent 
Concentration 

Antimony 6.3 

Arsenic 0.070 

Barium 5.25 

Beryl l ium 0.063 

Cadmium 0.998 

Total Chromium 1,70 

Hexavalent Chromium 0,05 

Copper 10.7 

Lead 85,3 

Mercury 0.0012 

Nickel 4.06 

Selenium 0.248 

Si lver 0.75 

Thallium 6.8 

Zinc 92.9 

Total Cyanide 0.69 

Benzene 0.028 

Toluene 0.120 

Ethylbenzene 0.044 

Methylene Chloride 0.018 

N-Nitrosodiphenyl amine 0.054 

b 
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Table 3-8. Big H i l l Well lOlB Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent 
Concentration 

Antimony 5.4 

Arsenic 0,020 n 

Barium 30,0 ^ 

Beryl l ium 0,063 r 

Cadmium 1,00 i_ 

Total Chromium 2,76 
Hexavalent Chromium 0,07 p 
Copper 14,0 
Lead 51,9 H 

Mercury 0,0060 
Nickel 4.32 7 
Selenium 0.388 

Si lver 0.68 

Thallium 6.2 

Zinc 101 

Total Cyanide 5.81 

Benzene 0.009 

Toluene 0.087 

Ethylbenzene 0.012 

b 

LJ 

b 

n 

n 



/~) 

u 
p 
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Table 3-9, Big Hill Well 102A Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

Antimony 4.4 

Arsenic <0.004 

Barium 0.40 

Beryllium 0.054 

Cadmium 0.910 

Total Chromium 0.24 

Hexavalent Chromium 0.08 

Copper 0.68 

Lead 3,56 

Mercury 0.0006 

Nickel 3.56 

Selenium 0.032 

Silver 0.64 

Thallium 5.6 

Zinc 1.18 

Total Cyanide 0.08 
Toluene 0.008 

N-Nitrosodiphenyl amine 0.010 
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r 

L 
Table 3-10. Big Hill Well 102B Analytical Results ^ 

(all results in mg/1) jJ 

p ... . Concentration r-i 
Constituent ' 

L 
Antimony 4.8 
Arsenic <0.004 b 

Barium 0.60 

Beryl l ium 0.078 r 

Cadmium 0.886 O 

Total Chromium 0.22 p-, 
Hexavalent Chromium 0,09 p 
Copper 0,76 

r" 
Lead 3,20 

i _ 

Mercury 0,0006 
Nickel 3,40 b 
Selenium 0,046 

Si lver 0,64 p 

Thallium 5,6 P 

Zinc 0.91 

Total Cyanide 0.04 

Benzene 0.021 

Toluene 0.036 

D 

n 
L 

D 
D 

p 
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b 

• 

b 

n 
u 

Table 3-11. Big Hill Well 103A Analytical Results 
(all results in mg/1) 

Constituent Concentration 

Antimony 6.5 

Arsenic 0.078 

Barium 21,5 

Beryllium 0.100 
Cadmium 1,17 
Total Chromium 2,93 
Hexavalent Chromium 0,06 
Copper 48,4 

n Lead 265 
Mercury 0,0064 

P Nickel 5,83 
^ Selenium 0,282 
p Silver 0,85 
-I Thallium 6,5 
P Zinc 467 
J Total Cyanide 45,5 

Toluene 0.026 
Methylene Chloride 0,010 

n 
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Table 3-12, Big H i l l Well 103B Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent Concentration 

P 

r 

Antimony 5,2 

Arsenic <0,004 n 

Barium 40,0 U 

Beryl l ium 0,070 

Cadmium 0,900 J 

Total Chromium 1,32 
i ~ 

Hexavalent Chromium 0,05 
i _ 

Copper 1,16 

Lead 5,48 P 

Mercury 0,0018 ^ 

Nickel 3.54 p 

Selenium 0.006 LJ 

Si lver 0.64 „ 

Thallium 5.2 P 

Zinc 8.62 

Total Cyanide 10.4 

Benzene 0,022 

Toluene 0,030 

Ethylbenzene 0,029 

Methylene Chloride 0,017 

n 
u 

p 
b 

LJ 

n 

p 

n 



n 

n 

U 
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Table 3-13, Big H i l l Well 104A Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent 
Concentration 

Antimony 2,6 

p Arsenic <0,002 

- I Barium 32,4 

^ Beryl l ium 0,100 

J Cadmium 0.940 

Total Chromium 1.06 

Hexavalent Chromium 0.04 

Copper 2.54 

Lead 20.0 

Mercury 0,0016 

Nickel 3,30 

Selenium 0.136 

Si lver 0.40 

Thall ium 6.4 

Zinc 24.3 

j j Total Cyanide 4.00 

Toluene 0.023 

n 
o 

P 

b 

n 
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Constituent 
Concentration 

P 

P 

b 
Table 3-14. Big Hill Well 104A Analytical Results 

n 
(all results in mg/1) i j 

U 

r 

7. 

Antimony 2.2 

Arsenic 0.056 P 

Barium 0,60 L 

Beryllium 0.780 p 

Cadmium 0.860 

Total Chromium 0.22 

Hexavalent Chromium 0.07 

Copper 0.30 

Lead 4.40 

Mercury 0.0008 

Nickel 2.60 

Selenium <0.002 

Si lver 0.36 

Thallium 5.0 

Zinc 0.93 

Total Cyanide 0.02 

Benzene 0.010 

Toluene 0.017 

d i -n-Buty l Phthalate 0,030 

Phenol 0,010 

D 

D 

o 



p 
J D506-01438-09 
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U 

n Constituent 

u 

n 
b 

LJ 

n 

Table 3-15, Big H i l l Well 105A Analy t ica l Results 

( a l l resu l ts in mg/1) 

Concentration 

Antimony 6.0 

n Arsenic 0,005 

Barium 0,50 

Beryl l ium 0,050 

Cadmium 0,534 

Total Chromium 0,16 

Hexavalent Chromium 0.07 

Copper 0,34 

Lead 2,90 

Mercury 0,0032 

Nickel 3,30 

Selenium 0.090 

Si lver 0.20 

Thallium 2,5 

Zinc 0,910 

Total Cyanide 0,22 

Methylene Chloride 0.012 

G 

n 
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Table 3-16. Big H i l l Well 105B Analy t ica l Results 

( a l l resu l ts in mg/1) ; 

p . . . . Concentration ^ 
Constituent n 

I 

Antimony 5,0 

Arsenic <0.002 n 
Barium 0,50 P 

n Beryllium 0,450 

Cadmium 0,401 b 

Total Chromium 0,20 
r 

Hexavalent Chromium 0,06 
Copper 0.35 n 

u Lead 2.90 
Mercury 0.0036 

Nickel 3.30 p 
Selenium 0.046 7 
Silver 0,18 ^ 
Thallium 2,5 U 
Zinc 3.15 
Total Cyanide 0.26 [_ 
1,2-Dichloroethane 0.21 

n 
b 
n 
b 

D 

b 

Li 



0 

u 

LJ 

n u 
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Table 3-17. Big H i l l Well 106A Analy t ica l Results 

( a l l resu l ts in mg/1) 

~] Constituent 
Concentration 

Antimony 5.4 

Arsenic <0.006 

Barium 0.80 

Beryl l ium 0.084 

Cadmium 0.916 

p Total Chromium 0,22 

_/ Hexavalent Chromium 0.06 

Copper 0.56 

^ Lead 4,72 

Mercury 0.0015 

1 Nickel 3.38 

Selenium 0.012 

P Si lver 0.38 

y Thallium 4.8 

p Zinc 0.494 

Total Cyanide 0.04 

Benzene 0.011 

Toluene 0.011 

Methylene Chloride 0.006 

p N-Nitrosodiphenyl amine 0.015 

b 
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Table 3-18. Big Hill Well 106B Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

P 

Antimony 4.9 

Arsenic 0.006 b 

Barium 3.80 

Beryllium 0.079 p 

Cadmium 0.875 P 

Total Chromium 0.30 p 

Hexavalent Chromium 0.08 b 

Copper 2.32 

Lead 12.7 p 

Mercury 0.0024 

Nickel 3.64 H 

Selenium 0.054 

Si lver 0.35 p 

Thall ium 4.3 Zi 

Zinc 8.87 p 

Total Cyanide 0.23 J 

Toluene 0,008 
n 

N-Nitrosodiphenyl amine 0,011 P 

P 
b 

G 

n 
b 

0 



u 

U 

u 
p 
b 

p 

n 
u 
n 

n 
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Table 3-19, Big Hill Well 107A Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

Antimony 3,5 

Arsenic 0.58 

Barium 5.3 

Beryl l ium 0,052 

Cadmium 0.345 

Total Chromium 0.40 

Hexavalent Chromium 0.07 

Copper 0.58 

Lead 5,60 

Mercury 0,0026 

Nickel 2.30 

Selenium 0,046 

Si lver 0,26 

Thallium 3,3 

Zinc 2.38 

Total Cyanide 0.23 

Phenol 0.011 

Methylene Chloride 0.012 
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Table 3-20, Big H i l l Well 107B Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent 
Concentration 

Si lver 0,36 

Thallium 5,0 

Zinc 1,54 

Total Cyanide 0,04 

N-Nitrosodiphenyl amine 0,015 

f l b Antimony 6,2 

Arsenic <0,006 

Barium 2,8 

Beryl l ium 0,088 

Cadmium 0,908 

Total Chromium 0,28 

Hexavalent Chromium 0.09 

Copper 0.62 

Lead 5.36 r 

Mercury 0.0024 ^ 

Nickel 3.90 p 

Selenium 0.033 U 

<o 

u 
p 
b 

a 

0 
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p Table 3-21. Big H i l l Well 108A Analytical Results 

b (a l l results in mg/1) 

n Concentration 
Constituent 

Antimony 4.0 

[ ] Arsenic 0.048 

Barium 3,2 

n Beryllium 0.038 

Cadmium 0,235 

p Total Chromium 0.10 

b Hexavalent Chromium 0,05 

p Copper 0,82 

J Lead 3,20 

Mercury 0.0026 

pj Nickel 1.6 

Selenium 0.044 

n Silver 0.20 

Thallium 2.4 

p Zinc 2.99 

u Total Cyanide 0.23 

p Benzene 0.320 

b Toluene 0.620 

Ethylbenzene 0.088 

pj Phenol 0.016 

Isophorone 0.011 

b 

P 
b 
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Table 3-22. Big H i l l Well 108B Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent 
Concentration p 

b 
Antimony 1.3 

Arsenic <0.002 

Barium 1.5 

Beryllium 0.010 

Thallium 0.4 

Benzene 0.060 

Toluene 0.019 

Phenol 0.010 

n 
p 

Cadmium 0.086 ^ 

Total Chromium 0.18 p 

Hexavalent Chromium 0.08 O 

Copper 0.16 

Lead 0,40 p 

Mercury 0,0028 

Nickel 0,40 
n 
' f 
LJ Selenium 0,098 

Si lver 0,07 n 

o 

l i ne 0.654 p 

Total Cyanide 0.03 o 

P 
Toluene 0.019 p 

P 
b 

0 
p 
b 

P 

n 



u 

n 
b 
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Table 3-23. Big Hill Well 109A Analytical Results 

(all results in mg/1) 

P Constituent 
Concentration 

Antimony 4.8 

Arsenic 0,007 

Barium 7.7 

p Beryllium 0.247 

U Cadmium 0,430 

p Total Chromium 2,90 

J Hexavalent Chromium 0,06 

Copper 1,06 

P Lead 6,38 

Mercury 0,0030 

n Nickel 2,59 

Selenium 0.064 

p Silver 0.22 

^ Thallium 2,7 

p Zinc 5,86 

lb Total Cyanide 0,02 

N-Nitrosodiphenyl amine 0,010 

0 
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Table 3-24, Big Hill Well 109B Analytical Results 
(all results in mg/1) 

Constituent Concentration 

Antimony 1,8 '—' 
Arsenic <0,002 p 
Barium 1,7 U 
Beryllium 0,016 _ 

•̂  P 

Cadmium 0.116 p 
Total Chromium 0.12 
Hexavalent Chromium 0.07 
Copper 0.35 
Lead 0.90 7 
Mercury 0.0032 ^ 
Nickel 0.61 p 
Selenium 0.046 Pi Silver 0,09 

Thallium 0,6 

Zinc 1.38 

Total Cyanide 0.04 

P 

D 
r~\ 



0 

p 
b 
p 
b 
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Table 3-25, Big Hill Well llOA Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

Antimony 0,7 

Arsenic 0,008 

Barium 1.5 

Beryl l ium 0,009 

Cadmium 0,049 

Total Chromium 0.45 

Hexavalent Chromium 0.02 

Copper 5,74 

Lead 24,0 

Mercury 0,0062 

Nickel 1.04 

Selenium 0.034 

P Si lver 0,04 

^ Thallium 0,3 

p Zinc 115 

J Total Cyanide 1.99 

Toluene 0.017 

Phenol 0.017 

P 

u 
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Table 3-26. Big H i l l Well HOB Analy t ica l Results 

( a l l resu l ts in mg/1) pj 

Constituent Concentration ^ 

b 
Antimony 3.5 
Arsenic 0.003 7 

o Barium 1.0 

J 
Beryl l ium 0.039 p 

Cadmium 0.411 

Total Chromium 0.17 

Hexavalent Chromium 0.09 

Copper 0.33 

Lead 2,50 

Mercury 0,0024 

Nickel 2.67 

Selenium 0,045 

u 

p 

Silver 0,21 n 

Thallium 3,8 bl 

Zinc 3,13 p 

Total Cyanide 0.02 p 

a 

U 

p 

p 



l y 

n 
p 
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Table 3-27. Big Hill Well lllA Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

Antimony 12.8 

Arsenic 0,320 

Barium 7,0 

Beryl l ium 0,095 

Cadmium 0.900 

Total Chromium 3,58 

Hexavalent Chromium 0,10 

Copper 111 

Lead 115 

Mercury 4,8 

Nickel 5,78 

Selenium 0,400 

Si lver 0.40 

Thallium 7.3 

Zinc 169 

Total Cyanide 0.34 

Toluene 0,013 

Ethylbenzene 0,021 

Phenol 0.025 

Methylene Chloride 0.005 

b 
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Table 3-28. Big Hill Well lllB Analytical Results 

(all results in mg/1) 

_ ^.^ ^ Concentration 
Constituent p 

Antimony 6.6 

Arsenic <0.004 p 

Barium 1.2 P 

Beryl l ium 0.054 p 

Cadmium 0.852 b 

Total Chromium 0.12 

Hexavalent Chromium 0.08 

Copper 0.80 

Lead 3,20 

Mercury 0.0036 

Nickel 4.74 

Selenium 0.060 

Si lver 0.28 

Thallium 5.6 

Zinc 0.442 

Total Cyanide 0.09 

p 

b 
P 

P 

P 

b 

u 



0 

D 

Q 

C 
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Table 3-29. Big Hill Well 112A Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

Antimony 3.3 

Arsenic 0.048 

Barium 0.90 

Beryllium 0.033 

Cadmium 0.705 

Total Chromium 0.21 

Hexavalent Chromium 0.07 

Copper 0.75 

Lead 4,31 

Mercury 0,0036 

Nickel 2,97 

Selenium 0,062 

Silver 0,62 

Thallium 5,1 

P Zinc 0.567 

J Total Cyanide 0.17 

bis (2-Ethylhexyl) Phthalate 0.013 

p 1,2-Dichloroethane 0.018 

Vinyl Chloride 0.009 

b 
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P 
P 

Table 3-30. Big Hill Well 112B Analytical Results 
(all results in mg/1) : 

„ ..̂  , Concentration 
Constituent p 

Antimony 4.6 
Arsenic <0.004 P 
Barium 1.2 P 
Beryllium 0,098 p 
Cadmium 1,25 p 
Total Chromium 0,30 
Hexavalent Chromium 0.05 P 
Copper 1,06 

p 
i 

P 

Lead 4,38 

Mercury 0,0052 

Nickel 4,72 P 

Selenium 0.036 P 

Si lver 0.92 p 

Thallium 7,2 b 

Zinc 1.42 

Total Cyanide 0.02 

bis (2-Ethylhexyl) Phthalate 0.015 

1,2-Dichloroethane 0.005 

P 



n 

b 

0 
D 
b 

b 

p 
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Table 3-31. Big Hill Well 113A Analytical Results 

(all results in mg/1) 

Constituent 
Concentration 

Antimony 6.6 

Arsenic <0.006 

Barium 0.30 

Beryl l ium 0.076 

Cadmium 0.831 

Total Chromium 0.17 

Hexavalent Chromium 0.06 

Copper 0.47 

Lead 3.83 

Mercury 0.0030 

Nickel 3.36 

Selenium 0.023 

Si lver 0.37 

Thallium 3,7 

Zinc 1.22 

Total Cyanide 0.30 

Benzene 0.051 

Toluene 0,034 

Phenol 0.094 

Methylene Chloride 0.006 

1,2-Dichloroethane 0.490 

b 



p 
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p 

Table 3-32, Big H i l l Well 113B Analy t ica l Results 

( a l l resu l ts in mg/1) 

Constituent 
Concentration 

Antimony 6,0 

Arsenic <0,006 

Barium 3.0 

Beryl l ium 0.086 

Cadmium 0.930 

Total Chromium 0.36 

Hexavalent Chromium 0.08 

Copper 1,32 

Lead 30,0 

Mercury 0,0024 

Nickel 3,90 

Selenium 0,234 

Si lver 0,38 

Thallium 4.6 

Zinc 36,1 

Total Cyanide 10,4 

Methylene Chloride 0,006 

1,2-Dichloroethane 1,800 

b 

p 

p 
b 



D 

D 

n 

LJ 

b 
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Table 3-33. Big H i l l Well 114A Analy t ica l Results 

( a l l resu l ts in mg/1) 

p Constituent 
Concentration 

Antimony 5.0 

Arsenic <0.004 

Barium 1.2 

Beryl l ium 0.068 

Cadmium 0.592 

Total Chromium 0.16 

Hexavalent Chromium 0.07 

Copper 0,87 

Lead 2.60 

Mercury 0,0210 

Nickel 2,92 

Selenium 0,056 

Si lver 0.28 

Thallium 4,6 

Zinc 0.492 

Total Cyanide 480 

Benzene 0.024 

Toluene 0,035 

1,2-Dichloroethane 0,011 

n 
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Table 3-34, Big Hill Well 114B Analytical Results 

(all results in mg/1) 1 

- . , . . . Concentration ^ 
Constituent p 

y . P 

Antimony 6,4 

Arsenic 0,196 p 

Barium 10,6 P 

Beryl l ium 0.056 p 

Cadmium 0.808 b 

Total Chromium 1.86 

b 

u 

Hexavalent Chromium 0,06 

Copper 23,0 

Lead 210 

Mercury 0,0112 

Nickel 5,72 P 

Selenium 0,400 ^ 

Si lver 0.38 p 

Thallium 5,4 LJ 

Zinc 189 

Total Cyanide 0.16 p 

Benzene 0.320 

Toluene 0.990 f 

Ethylbenzene 0.110 

Methylene Chloride 0.006 7 

1,2-Dichloroethane 0.048 P 

n 

p 
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n 

p 

n 

p 

Table 3-35, Bryan Mound Mud Pit EP Toxicity Results 

(all results in mg/1 of extract) 

(five samples) 

Constituent RT X Xmax S CI DL 

Arsenic 

Barium 

Cadmium 

P Chromium 

b Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.5 

10 

1 

0.0078 

0.242 

0.0186 

0.066 

0.06 

0.0033 

0.002 

0.034 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.022 

0.300 

0.0270 

0.100 

2.10 

0,0055 

0,002 

0.050 

ND 

ND 

NO 

ND 

ND 

ND 

0.0083 

0.071 

0.0056 

0.021 

0.84 

0.0017 

0.000 

0.011 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.0135 

0.291 

0,0224 

0.080 

1,20 

0.0045 

0.002 

0.042 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.0020 

0.100 

0.0050 

0.050 

0.05 

0,0002 

0,002 

0.010 

0.01 

0.005 

0,05 

0,01 

0,035 

0,035 
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Table 3-36A, Bryan Mound Tarry Area I n i t i a l EP Toxicity Results 

(a l l results in mg/1 of extract) 

(three samples) 

* Detection l im i t not available for constituents which were detected. 

Note: Only EP metals were analyzed. 

Constituent 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

RT 

5 

100 

1 

5 

5 

0,2 

1 

5 

X 

N/A 

0,86 

N/A 

0,046 

0,037 

0,12 

N/A 

0,033 

Xmax 

ND 

0.98 

ND 

0.056 

0.052 

0.27 

ND 

0.05 

S 

N/A 

0.13 

N/A 

0.009 

0.015 

0.13 

N/A 

0.015 

CI 

N/A 

1.01 

N/A 

0.056 

0.053 

0.26 

N/A 

0.050 

DL* 

0,002 

0,01 

0.05 

pi 
1 

b 
p 

p 
P 

p 
U 

p 

D 
b 
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Table 3-36B, Bryan Mound Tarry Area I n i t i a l P r i o r i t y 

Pol lu tant Analysis Results 

( a l l resu l ts in mg/1) 

(three samples) 

Constituent Concentration 

Phenanthrene 

Dibutyl Phthalate 

Chlorobenzene 

Chloroethane 

Total Cyanides 

Total Phenols * 

Methylhydroxybenzoate * 

Methyl Naphthalene* 

0.0060 

0.0562 

0.0064 

<0.0050 

0.15 

10,4 

0,0093 

0,0025 

Sample 1 Sample 2 Sample 3 

0,0064 0.0075 

0,0068 <0,0025 

0,0075 <0,0060 

0,0087 <0.0050 

0.22 0.17 

12.3 8.9 

Not analyzed Not analyzed 

0.0025 0.0021 

* Not a p r i o r i t y po l lu tant 

Note: P r i o r i t y pol lu tants which were not detected in at least one of the three 

samples are not l i s t e d . 

p 
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Table 3-37, Bryan Mound Tarry Area Analytical Results 

(all results in mg/1 of extract) j 

(ten samples) 

Constituent RT X Xmax S CI DL 

P 

Arsenic 5 0,012 0.027 0.005 0,014 0.010 

Barium 100 0,029 0,150 0,044 0,048 0.010 

Cadmium 1 0.001 0.003 0.001 0.015 0.001 

Chromium 5 0.011 0.016 0.002 0.011 0.010 

Lead 5 0.013 0,040 0,009 0,017 0,010 

Mercury 0,2 0,011 0,038 0,014 0,017 0,002 

Selenium 1 N/A ND N/A N/A 0.02 

Silver 5 N/A ND N/A N/A 0,02 

Endrin 0.02 N/A ND N/A N/A 0.02 7 
Lindane 0.4 N/A ND N/A N/A 0.02 ^ 

Methoxychlor 10 N/A ND N/A N/A 0.01 p 

Toxaphene 0.5 N/A ND N/A N/A 0.02 

2,4-D 10 N/A ND N/A N/A 0.01 

2,4,5-TP 1 N/A ND N/A N/A 0.1 

Mercury* 0,2 0.035 0.270 0.073 0.062 0.002 

*These figures combine the data from both sets of samples, for a total of 13 samples D 

• 

D 
p 
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Table 3-38. Sulphur Mines Brine Disposal Well Pad 3 Mud Pit EP Toxicity Results 

(all results in mg/1 of extract) 

(ten samples) 

Constituent RT X Xmax S CI DL 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

5 

100 

1 

5 

5 

0.2 

1 

5 

0.02 

0.4 

10 

0.5 

10 

1 

0.0025 

0.48 

0.0053 

N/A 

0.053 

0.0041 

N/A 

0.01 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.0050 

0,77 

0,0080 

ND 

0,060 

0.0320 

ND 

0,01 

. ND 

ND 

ND 

ND 

ND 

ND 

0,0011 

0,17 

0,0008 

N/A 

0.004 

0.0098 

N/A 

0.00 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.0030 

0.55 

0.0056 

N/A 

0.054 

0.0083 

N/A 

0.01 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0,0020 

0,10 

0.0050 

0,05 

0,050 

0,0002 

0,002 

0.01 

0.0000, 

0.0005 

0.001 

0.0001 

0.065 

0.02 

J 
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n 
L. 

Table 3-39. Sulphur Mines Brine Disposal Well Pad 4 Mud Pit EP Toxicity Results 

(all results in mg/1 of extract) 

(ten samples) 

Constituent RT J Xmax S CI DL 

Arsenic 5 0.0022 0.0040 0.0006 0.0020 0.0020 

Barium 100 0.55 0.88 0.21 0,64 0,10 

Cadmium 1 0,010 0,019 0,005 0,012 0,005 

Chromium 5 N/A ND N/A N/A 0.05 

Lead 5 0.680 0.130 0.032 0.082 0.050 L 

Mercury 0,2 0,0053 0,0370 0.0110 0.0100 0.0002 

Selenium 1 N/A ND N/A N/A 0,002 

Silver 5 . 0,011 ,0,020 0,003 0,120 0,010 

Endrin 7 . 0-02 N/A NO ; N/A N/A- 0.00005 

Lindane 0,4 N/A .NO N/A , N/A 0,0005 ' 

Methoxychlor 10 N/A NO N/A "N/A 0,001 

Toxaphene 0.5 N/A NO N/A N/A 0.0001 

2,4-D 10 N/A ND N/A N/A 0.065 

2,4,5-TP 1 N/A ND N/A N/A 0.02 

p 
O 

a 

p 
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INTERPRETATION AND ANALYSIS 

4.1 

4.1.1 

4.1.2 

/~i 

LJ 

D 

D 

BAYOU CHOCTAW 

Mud Pit 

The mud pit by Bayou Choctaw brine disposal well pad 1 was found 

to be nonhazardous for EP toxicity constituents. No evidence of 

other potential contamination was identified during the Phase I 

assessment. The area, which had been lime stabilized on closure, 

has re-vegetated, with no signs of environmental problems. 

Hazard Ranking System (HRS) worksheets have not been prepared, 

since, based on the analytical results, the scores would be 

zero. 

Cavern 10 

hazardous due to l - ^ ^ ^ ^ ^ ^ ^ P I ^ ^ f e i ^ ^ ^ f e p b 

The fluid in the wellhea.d—j3f Bayou Choctaw cavern 10 is 

w^m7\y ySpy^^^mff qu'af-w^^^^^^^^^a^^^l^^p-^iftjri^^p^^^ 

En^Pfif^^^lfl^^^^^^^^^^TiTepres^ence~of an obstructTotf̂ fft 

casing offers the possibility that the quantity may be 

relatively small and confined. The density of the fluid in the 

wellhead was found to be 1,268, while the density of saturated 

brine is approximately 1,20, This would seem to indicate that a 

total blockage exists, since the heavier wellhead fluid would 

sink into the cavern if there were communication between the 

wellhead and cavern fluids. If the obstruction is not total, 

the substances could be more widespread, extending into the 

cavern proper. 

1\̂ e~p.ot £J1:̂ jl.lIIZô mTgT;â 4 OJI 7^^^^"'~^*''^^^^^^iP%'Q^^QVO.- ^ 

cavern in a salt dome is confining under normal circumstances, 

but the lost brine returns that occurred in this cavern may 

indicate that the cavern has been leached into the permeable 

caprock. However, lost brine returns may have been due to a 

leak within the piping string, in which case the cavern may 

still be conf1n1ng.-:^^S^ffiSS0Mmiiiie^^^^^^^^^J^Ss^ 
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Further investigation of Bayou Choctaw cavern 10, to be con­
ducted as part of the Engineering Assessment, is currently in 
the planning stage. The HRS worksheets are in Appendix E, 

4,2,3 Wells 
Inorganic priority pollutants are present at unexpectedly high 
levels in almost every sample. Small amounts of organic consti­
tuents were found in some of the wells, but the levels of orga­
nics are overshadowed by the inorganics, (All organic 
constituents for which EPA saltwater criteria exist were found 
in levels below those criteria,) 

The origin of the inorganic constituents is not known. The 
level of organics found in the wells varies, and is rarely high. 
However, high levels of certain Inorganics were consistently 
found. Wells drilled by both drilling contractors are affected. 
Potential sources are the drilling fluids, brines used to flush 
the wells, transporters, and the salt dome Itself. 

P 

L 

b 

4.2 BIG HILL U 

P 
4.2.1 Cuttings Disposal Ponds 

The cuttings disposal ponds at Big Hill were found to be 
nonhazardous for all EP toxicity constituents. There is no evi- p 
dence of contamination by other compounds. The cuttings dispo- b 
sal ponds have recently been solidified. HRS worksheets have p 
not been prepared, since, based on the analytical results, the L 
scores would be zero. 

p 
4.2.2 Freshwater Cuttings Disposal Area 

The freshwater cuttings disposal area was found to be nonhazar- p 
dous for EP toxicity constituents. No evidence exists of con- b 
tamination by other compounds. The vegetation in the area 
appears to be damaged from the presence of salt water cuttings, 
but is recovering. No other environmental problems are evident. 
HRS worksheets have not been prepared, as the scores would be 
zero. 

p 

D 

b 
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The brine is contained in the wells, with little potential for 

migration. The wells have been pressure tested as required for 

oil storage cavern wells, and found to be satisfactory. The 

presence of these constituents in the brine may affect the 

planned leaching schedule, since the brine would be displaced 

at, if not prior to, the start of leaching operations. 

A Phase III Engineering Assessment will be carried out as 

required by Order 5480.14. Further analysis to trace the origin 

of the constituents will be included, as well as investigation 

of potential methods of mitigation and disposal. HRS worksheets 

may be found in Appendix E. 

4,3 BRYAN MOUND 

4.3.1 Mud Pit 

Q 

p 

The mud pit at Bryan Mound is nonhazardous for EP toxicity, with 

all EP constituents below hazardous criteria. There is no evi­

dence of significant contamination by other compounds. The pit 

had been cement stabilized during closure. Since the area is 

nonhazardous, HRS worksheets have not been prepared, as the 

scores would be zero. 

4.3.2 Caverns 4 and 5 

The asbestos levels found in the brine from Bryan Mound caverns 

4 and 5 do not Indicate that the brine is a health hazard. 

Asbestos was not detected in cavern 4, and the level detected in 

cavern 5 was below the level found in the raw water source at 

the time of sampling. HRS worksheets were not prepared, since 

the scores would be zero. 

p 
j 4.3.3 Tarry Area 

The tarry area near cavern 101 at Bryan Mound is nonhazardous 

for EP toxicity constituents. Low levels of inorganic priority 

pollutants were found. These are not unexpected in tar and do 

p 
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not render the substance hazardous. Since the tar is a waste, 

it will be removed in accordance with applicable regulations for (_ 

nonhazardous material. HRS worksheets have not been prepared. 

The scores would be zero due to the nonhazardous nature of the 

waste. 
P 

4.4 SULPHUR MINES l_ 

The mud pits by Sulphur Mines brine disposal wells 3 and 4 are 

nonhazardous for EP toxicity constituents. Increased levels of p 

radiation were not detected at the well 4 mud pit. There is no 

evidence of other constituents in the mud pits. Vegetation in : 

the area of the- mud pits : is thriving, and no environmental 

problems are visible. HRS worksheets were not prepared for the O 

sites, since the sites are not hazardous and the scores would be ^ 

zero. n 

P 
L 

P 

D 

b 

p 
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RECOMMENDATIONS 

b 5.1 

5.1.1 

P 

n 
b 

b 

b 

p 

5.2 

5.2.1 

D 

BAYOU CHOCTAW 

Mud Pit 

Based on the previous analysis and data interpretation, a recom-

mendaton of no further action is made for the mud pit by Bayou 

Choctaw brine disposal well pad 1. 

5.1.2 Cavern 10 

The high levels of lead and the corrosivity of the brine from 

Bayou Choctaw cavern 10 wellhead warrant continued analysis and 

i nvesti qati on. ,r:^y\^ord(Hih...oMiM-^ =the 

ext>e|it'~of th.e,^coa^&1^ie^toaiiffe^aad^^ead^t<h?e^=-nt-a<^^^ of the 

c a V ern-r--atid''|^Sj;bJj2ieihBaisM=©=€W e 

3 ^ t B s 7 t . ^ ^ € y i h e Engineering Assessment, which is currently in 

the planning stage, will address these matters. 

Initial plans call for demolition of a derrick that stands over 

the well, followed by a workover procedure to remove or break 

through an obstruction in the casing. The cavern will be sur­

veyed to determine size and configuration, and to identify any 

areas where its fluid might leak into the caprock. A pressure 

test will also be conducted to aid in assessing the containment 

offered by the cavern. Depth samples will be collected at 

intervals and analyzed for pH, EP toxicity, priority pollutants, 

sodium, potassium, and chloride. These data will then be used 

to develop a method for removal and disposal or treatment of the 

waste. 

BIG HILL 

Cutting Disposal Ponds 

Based on the previous analysis and data Interpretation, a recom­

mendation of no further action is made for the Big Hill cuttings 

disposal ponds. 
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5.2.2 Freshwater Cuttings Disposal Area 

Based on the previous analysis and data Interpretation, a recom­

mendation of no further action is made for the Big H i l l fresh­

water cuttings disposal area. 

5.2.3 Wells 

The elevated levels of metals found in the Big Hill wells 

warrants further investigation. The Engineering Assessment will 

characterize the extent of the substances in each well and will 

identify potential sources and possible alternatives for dispo­

sal. Leaching of the caverns may need to be delayed until 

sufficient information to plan for brine disposal is available. 

5.3 BRYAN MOUND 

5,3,1 Mud Pit 

Based on the previous analysis and data interpretation, a recom­

mendation of no further action is made for the Bryan Mound mud 

pit. 

5.3,2 Caverns 4 and 5 

b 

u 

Planned actions include expedited analysis of: existing salt p 

cores; individual depth samples taken during the Phase II 

sampling; and, brine from the sources used to fill the wells, i 

The analysis o f the salt cores will determine the metals content 

of the salt, providing evaluation of the dome as a potential r~ 
I 

source for the identified constituents. The analysis of the 

individual depth samples will determine the distribution of the p 

constituents within the given wells. The composite samples from b 

Phase II will be analyzed for EP extracted metals, to determine 

whether the metals found were bound or free. 

P 

Based on the previous analysis and data interpretation, a recom- p 

mendation of no further action is made for Bryan Mound caverns 4 

and 5. p 
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5.3.3 Tarry Area 

P Based on the previous analysis and data interpretation, the 

tarry area near Bryan Mound well pad 101 was found to be nonha­

zardous, and does not fall within the scope of CERCLA. Since 

the tar is a waste, it is recommended that the area be cleaned 

up and properly disposed as nonhazardous waste. 

5.4 SULPHUR MINES 

Based on the previous analysis and data interpretation, a recom-

mendation of no further action is made for the mud pits at 

_j Sulphur Mines brine disposal wells 3 and 4. 

Ul 

G 

p 
u 

p 
u 
p 
b 
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QUALITY ASSURANCE PLAN 
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EIRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

QUALITY ASSURANCE/QUALITY CONTROL 

U Quality Assurance 

p Environmental Industrial Research Associates, Inc. (EIRA) complies with 
b a p p l i c a b l e Qual i ty A s s u r a n c e p r o c e d u r e s inc lud ing "Guidel ines and 

Specifications for Preparing QA Program Plans", QAMS-005/80; "Procedures 
p Manual for Groundwater Monitoring at Sohd Waste Disposal Facilities", EPA 
3 SW-611; "Test Methods for Evaluating Sohd Waste", EPA SW-846, July 1982; 

and "Handbook for Sampling and Sample P r e s e r v a t i o n of Water and 
Wastewater", EPA 600/4-82-029, September 1982, 

b EIRA clearly recognizes the need for a sound Quality Assurance program and 
will implement aU procedures necessary to insure the reliability of the data 

I produced. 
_i 

The Quality Control program that EIRA follows in performing anal3rtical work 
p may be summarizes as follows: 

Instrumentation 
Instrument Maintenance 

Instruments will be generally maintained following manufacturers ' specific 
P timetables. More frequent maintenance may, however, be dictated depending 
b upon actual operating performance. Instrument logs will be maintained to 

document the date and type of maintenance performed. Service contracts on 
p major instruments with manufacturers and service agencies will be used to 
I [ provide routine preventive maintenance, ensure rapid response for emergency 

repair service, and reduce instrument down time. The date and time of ail 
maintenance activities will be recorded in a maintenance log book, 

b Instrument Calibration 

3 -All instruments will be regularly calibrated. The manner in which the various 
3 instruments are calibrated will of course depend on the part icular instrument 

and the intended use of the instrument. A record of all calibrations and 
p daily checks will be kept in a calibration log book. 

Personnel Training 

All project analysts are trained (or certified) by experienced EIRA personnel 
J a n d / o r trained at instrument manufacturers' t raining courses as may be 

appropriate . Each analyst will be required to independently generate data on 
p s e v e r a l method and/or matrix spikes to demonstrate proficiency in that 
P analytical method. The type of data to be generated will be dependent on 

the part icular analytical method involved and "certification" will then be 
p , determined by the appropriate Section Manager, 

1675 Airline Highway • Kenner, Louisiana 70062 • (504)469-0333 



Since method blanks and method spikes are required for routine samples in 
every lot, performance on a day- to-day basis can be monitored by comparison 
with the original and cumulative data on similar samples. Supervisors and the 
laboratory Quality Control Manager will be responsible for ensur ing that 
samples are analyzed by qualified ana lys ts . 

Standard Analytical Methods 

Analytical methods will be conducted as outlined in published sources (EPA, 
Standard Methods, ASTM, AOAC, e t c . ) whenever possible. Complex or unusual 
matrices, or a request for analytes which do not have established methods, 
may require modification of exist ing methods or the development of a new 
one. The method used, as well as the results of Quality Control samples 
which determine the applicability of the method chosen, will be reported with 
submitted sample resu l t s . 

Gas Chromatography/Mass Spectroscopy 
Calibration 

Mass Spectrometers will be tuned according to manufacturers' specifications. 
In addition, once every twelve hou r s , these instruments will be tested with 
bromofluorobenzene (BFB) or decafluorotriphenylphosphine (DFTPP) to meet 
the criteria set forth in EPA Method 624 or 625, respectively. 

Initial calibration curves for analytes (appropriate to the analyses to be 
performed) are generated for at least three s tandard solutions containing 
known concentrations of authentic s tandards of compounds of concern. The 
calibration curve will bracket the anticipated working range of analyses or 
the dynamic range of the Mass Spectrometer. 

Calibration data, to include the correlation coefficient, will be achieved to 
maintain a permanent record of instrument calibrations. 

Quality Control 

During each operating shift following the documentation of a successful BFB 
or DFTPP tune , a midpoint calibration s tandard will be analyzed to verify 
that instrument responses a re still within initial calibration determinations. n 
All GC/MS analyses will include analyses of a set of matrix spike duplicates -̂̂  
in each lot of twenty samples of like matrix. In addition, appropriate 
sur rogate compounds will be spiked into each sample pr ior to extraction or '~ 
volatile s t r ipping. Recoveries from matrix spikes and surrogate compounds are b 
calculated and repor ted. 

Audit samples will be analyzed periodically to compare and verify laboratory 3 
performance against s tandards p repared by outside sources. Standards used 
will either be made from pure materials or wiU be traceable to EPA s tocks , p. 

n 
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jJ Gas Chromatography 

Calibration 

' Gas Chromatographs will be calibrated prior to each day of use . Calibration 
^ s tandard mixtures will be prepared from appropriate reference materials and 

will contain analytes appropriate for the method of analysis . 

( J Working s tandards will include a blank and a minimum of three concentrations 
to cover t he a n t i c i p a t e d r a n g e of measurement. At least one of the 

P calibration s tandards will be at or below the desired instrument detection 
P limit. Curves of concentration versus detector response will be plotted. A 

correlation coefficient of at least 0.996 will be required in order to consider 
p the responses Linear over a range. If a correlation coefficient of 0.996 

; cannot be obtained, additional s tandards must be analyzed to define the 
b calibration cu rve . A mid-point calibration check s tandard will be analyzed 

each shift to confirm the validity of the initial calibration curve . The 
p calibration check s tandard must be within 20% of the initial response curve to 
b demonstrate that the initial calibration curve is still valid. 

P Calibration data , to include the correlation coefficient, will be entered into 
J l a b o r a t o r y no t ebooks to maintain a p e r m a n e n t r e c o r d of ins t rument-

caUbi?ations. 

Quality Control 

At least one method blank and two matrix spike duplicates will be included in 
~1 each laboratory lot of samples. Method spikes will be at a concentration of 
J approximately five times the detection limit. The purpose of these Quality 

Control samples is to determine if contamination is being introduced in the 
T laboratory, to show the applicability of the method chosen, and to document 
J the laboratory's performance in applying the method. 

-, The method spikes wiU be examined to determine both precision and accuracy. 
: Accuracy will be measured by the percent recovery of the spikes; precision 

-̂  will be measured by the reproducibility of both method spikes . 

c Atomic AbsorptJon Spectrophotometry 
Initial Calibration 

Three methods of analysis by Atomic Absorption (AA) Spectrophotometry are 
used for metals determination. Most metals are analyzed using direct flame 
aspirat ion. Arsenic and selenium, however, are analyzed using graphite 
furnace analysis and mercury is analyzed by the cold vapor technique. The 
i n s t r u m e n t is c a l i b r a t e d for the above p r o c e d u r e s a c c o r d i n g to the 
manufacturer 's recommendations. Calibration s tandards are prepared for each 
element from stock metal solutions. Four levels of s tandard concentrations 
are prepared including one at the instrument detection limit. Standards 
containing less than 1.0 mg/1 of the element of in teres t wiU be prepared 
before each ana ly s i s . All s tandards are s tored in clean, high-density 
polyethylene bot t les . All s tandards and samples are prepared and analyzed at 
a 1% Nitric Acid concentration level. The s tandards for calibration are 
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Continuing Cahbration Verification 

Calibration accuracy is verified dur ing a run with an independent s tandard at 
a concentration approximately the midpoint of the analytical r a n g e . These 
s tandards are run at a frequency of once every ten samples. If the deviation 
in the continuing calibration s tandard is greater than that Usted in Table 1, 
the instrument must be recal ibrated. 

b 

injected or aspirated (depending on method) using the blank first and working 
toward the highest concentration. Absorbance is recorded at each s tandard 
level. 

Calibration data, to include the correlation coefficient, will be entered into 
l abo ra to ry notebooks to mainta in a permanent r ecord of i n s t r u m e n t 
calibrations. 

Cahb ration Verification Standards 

After the instrument has been calibrated initially, the calibration is verified , i 
by an independent caUbration verification solution. This solution is available ^ 
from the EPA. When an EPA solut ion is unavailable, the analysis is 
conducted on an independent s tandard at a concentration other than used for p 
ca l ib ra t ion . Table 1 shows t h e cont ro l limits for in i t ia l calibration p 
verification. 

* * * * * * * * * * * * * * * * * * * * * * . * * • * * . * * * * * * * * * # *r P 

TABLE 1 p 
Percent of True Value | 

Method Species Low Limit High Limit O 

AA Flame/Furnace Metals 90 110 b 

Cold Vapor Mercury 80 120 b 

* i i t * ^ t ^ i - * : . * * i f ^ i i ( * * * * m * * * * * * * * * * * * * * * * * * * * * * * p 

bl 
Instrument Detection Limit Determination 
I n s t r u m e n t de tec t ion limits a r e determined quarterly for each element / 
ana lyzed . The i n s t rumen t detection limits (in mg/1) is determined by ^ 
multiplying by three , the average of the standard deviations obtained on three 
nonconsecutive days from the analysis of a standard solution (each analyte in 7 
reagent water) at a concentration three to five times the instrument detection b 
limit with seven consecutive measurements per day. 

CaUbration Blank , p 

A calibration blank is analyzed each time the instrument is calibrated and at p 
the beginning and end of each r u n . In addition, the calibration blank is ! 
analyzed at a frequency of once every ten samples during the r u n . If a value ' ^ 
greater than the report detection limits is found, analysis will be terminated, 
the problem corrected, and the instrument recalibrated, P 

b 

p 
/ 



u 
P Reagent Blank Analysis 

At least one reagent blank consisting of distilled-deionized water is processed 
p through each sample preparation procedure. The frequency of the reagent 
p j blank is one for each twenty samples analyzed. The value for the reagent 

blank must be less than one-tenth of the lowest sample concentration or 
P lower than the repor t detection Umit, 

Spiked Sample Analysis 

P Spiked samples a re used to provide information about the effect of the sample 
b matrix on the digestion and measurement methodology. The spike is added to 

at least one sample per each twenty samples before the digestion. Spike 
p levels are determined by the element of in teres t . Spike recovery should be 

] within 75-125% of spike level. 

p Duplicate Sample Analysis 

^ At least one sample per twenty samples will be analyzed in duplicate. Data 
which does not agree within + 20% (Relative Percent Difference) will result in 

Pi re-analysis of the sample or samples, 

P Total Organic Carbon 
b Cahbration 

P Each Total Organic Carbon analyzer will be cahbrated prior to each day of 
1 u s e . Ca l ib ra t ion s t a n d a r d s will be prepared from potassium hydrogen 

b phthalate , and w^orking cahbration standards will be prepared fresh daily. The 
working s tandards will include a blank and a minimum of five concentrations 

P over the anticipated range of measurement. At least one of the calibration 
b s tandards will be at or below the desired instrument detection Umit. The 

correlation coefficient of the plot of known versus reported concentrations 
p will be at least 0,996 in order to consider the responses Unear over a range . 
P If a correlation coefficient of 0.996 cannot be achieved, the instrument wiU 

be recaUbrated pr ior to analysis of samples. CaUbration data, to include the 
p correlation coefficient, wiU be entered into laboratory notebooks to maintain 
V ' a permanent record of instrument caUbrations. 

QuaUty Control 

b At least one method blank and two method blank spikes wiU be included in 
each l a b o r a t o r y lot of samples . Method b lank sp ikes will be at a 

p concentration of approximately five times the detection limit. 

The method blanks will be examined to determine if contamination is being 
p introduced in the laboratory. The method blank spikes will be examined to 
\ . determine both precision and accuracy. Accuracy wiU be measured by the 
P percent recovery of the spikes . The recovery must be within the range of 

90-110% to be considered acceptable. 



Precision vnU be measured by the reproducibiUty of both method spikes. 
Results must agree within 20% in order to be considered acceptable. 

r 
SpectrophotometTJc Methods ^ 
CaUbration 

Spectrophotometers wiU be caUbrated prior to each day of use . CaUbration b 
s t a n d a r d s will be prepared from reference materials appropriate to the 
analysis being performed, and working caUbration standards wiU be prepared p 
fresh daily. The working s tandards wiU include a blank and a minimum of J i 
five concentrations over the anticipated range of measurement. At least one 
of t he calibration standards wiU be at or below the desired instrument p^ 
detection Umit. The correlation coefficient of the plot of known versus 
r e p o r t e d concentrations will be at least 0.996 in order to consider the 3 
responses Unear over a range. If a correlation coefficient of 0.996 cannot be 
achieved, the instrument vnU be recaUbrated prior to the analysis of samples. p 

• < _ 

CaUbration data, to include the correlation coefficient, wiU be entered into 
l a b o r a t o r y notebooks to maintain a pe rmanen t r eco rd of i n s t r u m e n t p 
caUbrations. < i 

QuaUty Control p 

At least one method and two method blank spikes wUl be included in each b 
laboratory lot of samples. Regardless of the matrix being processed, the 
method blank spikes and the blanks wiU be in aqueous media. Method blank p 
spikes v/ill be at a concentration of approximately five times the detection 3 
Umit. 

The method blanks wiU be examined to determine if contamination is being . / 
introduced in the laboratory. 

p 
The method spikes will be examined to determine both precision and accuracy. 
Accuracy wiU be measured by the percent recovery of the spikes . The P 
recovery must be in an acceptable range (based on EPA data for the method 
of interest) in order to be considered acceptable. b 

Precision will be measured by the reproducibiUty of both method spikes. 
Results must agree vnth acceptable Umits (based on EPA data) in order to be p 
considered acceptable, , | 

Methods Development P^ 

When s tandard (pubUshed) methods of analyses are not appUcable to analyses P 
to be pe r fo rmed , methods can be deve loped to p rov ide t h e des i red 
information. However, the lack of a historical data base wiU not obviate the p 
necessi ty for documented QuaUty Control data to demonstrate the vaUdity of 3 
the generated resu l t s . Reference material sources would then be identified, 
and proof of compound identity and pur i ty would have to be avaUable. p 
I n s t r u m e n t o p e r a t i n g p a r a m e t e r s as well as caUbration data would be / 
documented, and specific procedures (to include sampUng, if appUcable) noted. 
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Qual i ty Cont ro l samples (method b lanks , method spikes, method spike 
dupUcates, matrix spikes, and matrix dupUcates) would be analyzed with 
greater frequency than with s tandard analytical methods. 

Reference Materials 

Whenever possible, primary reference materials wiU be obtained from the 
National Bureau of Standards (NBS) or the Environmental Protection Agency 
(EPA) . In the absence of avai lable r e f e r e n c e mater ia ls from these 
organizations, other reUabie sources wiU be sought . These reference materials 
will be used for instrument caUbration, quaUty control samples, and/or 
performance evaluations. Secondary reference material may be used for these 
functions provided that they are traceable to an NBS standard or have been 
compared to an NBS standard within the laboratory. 

Reagents 

Laboratory reagents wiU be of a quaUty to minimize or eUminate background 
concent ra t ions of the analyte to be measured. Reagents must also not 
contain other contaminants that wiU interfere with the analyte of concern. 

Corrective Actions 

When an analytical system is deemed to be questionable or out of control at 
any level of review suitable, corrective actions will be performed. If possible, 
the cause of the problem wiU be determined and efforts made to correct the 
problem. Such equipment wiU not be used absent subsequent satisfactory 
caUbration and/or QuaUty Control sample data . 

b Data Sfeinagement 
Data CoUection 

I \ Data describing the processing of samples wiU be recorded in laboratory 
no tebooks which will , a t a minimum, contain date of analyses, vsample 

P numbers , cUent (optional), analyses or operation performed, caUbration data, 
J QuaUty Control samples included, concentrations/dilutions required, instrument 
b read ings , special observations (optional), and analyst 's s ignature . 

P Data Reduction 

bl 
Data reduction performed by individual technicians or analysts wiU result in a 

p determination of concentrations of parameters in samples based on the raw 
j data obtained from instrument measurements. The complexity of the data 

reduction wiU of course depend on the specific analytical method and the 
number and kind of operations (extract ions, dilutions, and concentrations) 

[1 involved in obtaining each sample. 

n 

n 

a 



For those methods utiUzing a caUbration curve , sample responses vnU be 
appUed to a Unear regression curve , the result of which will be factored into 
equa t ions in o r d e r to est imate c o n c e n t r a t i o n s in the original sample. 
Rounding will not be performed until after the final result is obtained to 
minimize rounding e r r o r s , and results will not normaUy be expressed in more 
than two significant f igures. All raw data and the calculations used to 
generate final resul ts wiU be retained on file to allow reconstruction of the 
data reduction process , if necessary, at a later da te . 

Data Review 

System reviews wiU be routinely performed at aU levels. Individual analysts 
wiU routinely review the quaUty of data through caUbration checks, QuaUty 
Control sample r e su l t s , and performance evaluation analysis. Reviews wUl be 
made prior to submission for consistency and reasonableness with other data. 
Selected hard copy output of data (chromatograms, spectra , e tc . ) wiU be 
reviewed to ensure that results are interpreted correctly. Unusual or 
unexpected results wiU be reviewed and resolved through re-analysis if' 
necessary. In addition, the Section Manager will recalculate selected results 
to verify the calculation procedure. 

The QuaUty Assurance Manager wiU independently conduct a complete review 
of selected analysis to assure that aU QuaUty Assurance/QuaUty Control 
r equ i r emen t s have been met . D i sc repanc ies will be reported to the 
appropriate Section Manager for resolution. 

Data Reporting 

Reports wiU contain final results (uncorrected for blanks and recoveries) , 
methods of analysis , levels of detection, surrogate recovery data, method 
blank data, and any other laboratory QuaUty Control data requested by the 
Division. In addition, special analytical problems and/or any modifications of p 
referenced methods wiU be noted. 

The number of significant figures reported will be consistent with the Limits p ] 
of u n c e r t a i n t y i n h e r e n t in the analytical method. Consequently, most 
analytical resul ts wiU be reported to no more than two significant f igures. p 

Data wiU normaUy be reported in units commonly used for the analyses ^ 
performed. Concentrations in Uquids are expressed in terms of weight per 
unit volume ( e . g . , milligrams per Uter) . Concentrations in soUd or semi-soUd p 
matrices are expressed in terms of weight per unit weight of sample ( e . g , , 3 
micrograms per gram). 

n 
Reported detection Umits wiU be the concentration in the original matrix p 
c o r r e s p o n d i n g to t h e low level i n s t r u m e n t ca l ib ra t ion s tandard after 
concentration, dilution, and/or extraction factors are accounted for, ,-^ 

y 

^.yj 
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Data Archiving 

EIRA vdU maintain on file aU of the raw data, laboratory notebooks, and 
other documentation relating to a given project. The file wiU be maintained 
for five years foUowing the analysis unless a written request is received for 
an extended retention time. 

Data retrieval from archives will be handled in a similar fashion to a request 
for analysis. SpecificaUy, a written work request to include a quotation must 
be submitted for retrieval of data. 

Standard Reference Materials 

Standard Reference Materials (SRM) are independently suppUed samples with 
known concentrations of selected parameters. They are often accompanied 
not only with a known value but an acceptable range for analytical results. 
EIRA maintains a fuU supply of available SRM. A SRM is determined with 
each set of samples regardless of the number of samples/sets. In cases where 
independently suppUed SRM are not available, one wiU be prepared by the 

[ [ laboratory staff. 

Blanks 

pj An analyst must always be aware of the potential problems associated with 
contamination of glassware, reagents, solvent, etc. , which are especially 

p critical during trace level analyses. The method used to monitor possible 
j contamination problems is the analysis of blanks. There are generaUy three 
^ types of blanks that are routinely analyzed. The first is the method blank 

which consists of analyzing deionized water in exactly the same fashion as a 
n sample. This type of blank points out problems such as contaminated 
b glassware and reagents. A method blank is performed with each set of 

analysis in the laboratory regardless of the number of samples in the set. 
p The second type of blank is a reagent/solvent blank which is utiUzed to 
P) check the purity of the new batches or lots of reagents or solvents. This 

type of blank is performed as necessary. The third blank is a field blank 
p which provides information on possible contamination of samples in the field 
! • during coUection and transport. 

Laboratory Water, Solvents, and Gases 

3 Laboratory water used for making reagents and rinsing of glassware wiU 
constantly be monitored by an in-Une meter which wUl meet or exceed 

p electrical conductivity requirements of TYPE I water as described in the EPA 
[J QuaUty Control Handbook, March 1979. AU laboratory solvents utiUzed for 

semiple extractions wiU be at pesticide grade. Solvents wiU be checked for 
p purity on a continuing basis for compounds which may interfere with the 
1 j specific analysis being performed. Gases used for chromatographic procedures 
^ will be of high puri ty or ultra-high purity and wiU be equipped with 

scrubbers to remove trace constituents. Scrubbers used will include oxygen 
PI traps, molecular sieves, and/or moisture traps. Each will be useful for 
b specific appUcations in Gas Chromatography, and different combinations may 

be employed depending on particular instrument requirements. 



Laboratory Glassware P 
b 

Whenever possible, disposable glassware wiU be employed to reduce the 
possibiUty of cross-contamination of ssimples. Glassware used for metals P 
analyses wiU be cleaned using nitric acid according to EPA approved protocol U 
(EPA QuaUty Control Handbook. March 1979). 

Glassware to be used for inorganic analysis will be cleaned foUovnng approved 
EPA protocol as foUows: rinsed vnth last solvent used immediately after use, 
rinsed with reagent grade acetone, soap washed, tap water rinsed, nitric acid 
rinsed, deionized water rinsed, rinsed with reagent grade methanol, rinsed 
with reagent grade acetone, and rinsed with pesticide grade hexane. 

'P 

n 
p 

p 

n 

P 
P 

10 

P 
3 



P D506-01438-09 
Appendix B 

Q 
p 

u 
n 
J 

P APPENDIX B 

[y 
STATISTICS 

0 
c 

D 



u 

n 

0 

p 

statistics 

The analysis of sampling results is based upon standard statistical formulas. 

The mean, variance, standard deviation, and standard error are calculated and 

used to obtain the confidence Interval and number of samples required to judge 

whether the waste is hazardous or nonhazardous. These statistics may be found 

in SW-846. 

The formulas are as follows: 

n 
Mean: 5^ x-j 

X = 1=1 
n 

where: x = arithmetic mean of all values 
x^ = each individual value 
n = number of samples 

n 2 f "̂  2 1 
Variance: S xi - ( 2 Xi) /" 

s2 = 1=1 L i=i i 

n-1 

where: s2 = variance 

Standard Deviation: s = vs2 

where: s = standard deviation 

s 
Standard Error: Sx = "yrT 

where: Sx = standard error 

Confidence Interval: CI = x + tSx 

where: CI = confidence interval 
t = t value from Student's t-test table 

In the case of EP toxicity, a waste is considered hazardous if the 90% upper 

confidence limit is greater than the regulatory threshold. In this case, the 

t value used is t.20, and only the upper (plus) confidence limit is used. 



Number of samples required: 

n = t2s2 

where: n = number of samples required for a statistically 
valid analysis 

A = RT - X 

RT = regulatory threshold 
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Figure C-1. Vicinity of Bayou Choctaw SPR Site from 

U.S.G.S. 7.5 Minute Quadrangle Map for Addis, LA 
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Figure C-2. Bayou Choctaw Mud Pit Sample Locations 
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Figure C-3. Bayou Choctaw SPR Site 



0506-01438-09 
Appendix C - Page 4 

iNi i \iat40Bd 

Figure C-4. Big Hill SPR Site 

file:///iat40Bd


0506-01438-09 
Appendix C - Page 5 

o 
b 

D 
p 
b 

. . M ' i • * U W I K * A H U U 

GATE-

•~~"^':.--:.-:r.^---« _ _WIIIBER ROAD 

Figure C-5. Big H i l l Cuttings Disposal Sample Locations 

LJ 



D506-01438-09 
Appendix C - Page 6 

BRAZOS RIVER DIVERSION CHANNEL 

Figure C-6. Bryan Mound SPR Site 

Q 

a 



0506-01438-09 
Appendix C - Page 7 

0 
n 

MUD PIT 
/ 

TO MUD LAKE 

TO CAVERN 114 

P 

0 
= SAMPLE LOCATION 

Figure C-7. Bryan Mound Mud Pit Sample Locations 
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Figure C-8. Bryan Mound Tarry Area Sample Locations 
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Figure C-9. Vicinity of Sulphur Mines SPR Site 
From U.S.G.S. 7.5 Minute Quandrangle Maps for Sulphur and Brimstone, LA 
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Figure C-10. Sulphur Mines Brine Disposal Well 3 Sample Locations 
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Figure C-11. Sulphur Mines Brine Disposal Well 4 Sample Locations 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES 
2445 Florida Avenue 

Kenner, Louisiana 70062 
(504) 469-0333 

LABORATORY REPORT 

Prepared For: Boeing Petroleum Services, Inc. 

Sample Description: 11 Borings 

Laboratory Number: 86109907 
Date Received: 10/22/86 

Analyses Requested: See Below 

Job Number: 
Sampled By: 

P-008888-0914 
Client 

RESULTS 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Sodium 
Potasium 
Chloride 

pH (S.U.) 

Cavern 10 

Concentration (mg/1) 

BDL 
0.6 
0.285 
0.39 
89.4 
0.0036 

BDL 
0.42 

903 
234,000 
1,050 

13.7 

RDL (mg/1) 

0.004 
0.3 
0.015 
0.15 
1.5 
0.0004 
0.004 
0.03 
30 

1,500 
0.5 

Test 

Ar§£nifc:r 
Baci 
Cadmium 
Chromium 
Eead 
Mercury 
Selenium 
Silver 

Concentration (mg/l) 

7̂ 3M 

0.010 
BDL 

ppop-iupa 

RDL (mg/1) 

0.0006 
BDL 

0.01 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



Test 

Sodium 
Potasium 

Blank 

Concentration (mg/1) 

BDL 
BDL 

RDL (mg/1) 

1.0 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Lab Blank 

Concentration (mg/1) 

BDL 
0.1 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

B 

Concentration (mg/1) 

0.002 
0.7 
0.009 

BDL 
0.08 
0.0006 

BDL 
0.01 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Concentration (mg/1) 

0.002 
0 .8 
0.009 

BDL 
0.22 
0.0012 

BDL 
0.02 

RDL (mg/1) 

0.002 
0 .1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

BRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

C-Duplicate 

Concentration (mg/1) 

0 
0 
0 

BDL 
0 
0 

BDL 
0 

002 
8 
010 

18 
0010 

02 

Concentration (mg/1) 

0.005 
0.8 
0.005 
0.16 
0.18 
0.0008 

BDL 
0.02 

Concentration (mg/1) 

0.004 
0.6 
0.009 

BDL 
0.14 
0.0018 

BDL 
0.01 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCUTES, INC. 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL (mg/1) 

0.002 
0.1-
0.005 
0,05 
0.05 
0.0002 
0.002 
0.01 

Concentration ( 

BDL 
0.8 
0.011 

BDL 
0.16 
0.0018 

BDL 
0.01 

mg/l) 
Z Spike 
Recovery 

78 
120 
130 
127 
126 
43 
21 
127 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL (mg/I) 

0 
0 
0 
0 
0 
0 
0 
0 

002 
.1 
005 
05 
05 
.0002 
002 
,01 



GJ 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Concentration (mg/1) 

0. 
0. 

BDL 
0 
0. 
0 

BDL 
BDL 

004 
8 

22 
11 
0010 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium. 
Lead 
Mercury 
Selenium 
Silver 

Concentration (mg/1) 

0, 
0. 

BDL 
BDL 
0. 
0 

BDL 
BDL 

002 
3 

12 
0010 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0,01. 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Concentration (mg/1) 

0.005 
0.2 

BDL 
BDL 
0.05 
0.0016 

BDL 
BDL 

RDL (mg/1) 

0.002 
0,1 
0,005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Concentration (mg/1) 

BDL 
0.3 
0.005 

BDL 
BDL 
0.0004 

BDL 
BDL 

RDL (mg/1) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL: Required Detection Limit BDL: Below Detec t ion Limit 

£l!Fe4 ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL^TES, INC. 



Client: Boeing Petroleum 
Sample: Cavern 10 

PESTICIDE FRACTION/PCB 

Concentration 
(ug/1) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 
(tig/1) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery 39 

2,4-D 

HERBICIDE FRACTION 

BDL 65 
2.4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 100 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

ENVIRONMENTAL INDUSTIUAL 
RESEARCH ASSOCL^TES, INC. 



FOR IN.JECTIDN 

<JPD6^ iZBA^'*^ 

2 3 . 9 5 OSC. 

? 

b 

UV : S i Uf̂  K U N 

:?!;N * S 

or* 

KLb i i t i iJii. H H H L V S I S 

QUfiHTITRTION RUN 
COuUf^N: 6 FT K * i in 1 .5 ' ; 3 P - 2 2 5 9 / 1 . 9 5 ' - ; S 

13: CSVE.RH 19 VO 

— :-.i "T • C- D C - . C D V 

;p —2'i91 
[ M.J , J 3 .*>_ 

£hP3 5SS9fi f^fiHURL INJE.CTIOH § 1 7 : 2 9 NOV 5? 1936 

2. 65 
A . 2 6 

2 9 . 55 

flREri 

5 2 9 * . 2 7 
3 7 2 9 . 9 3 
- i i I 'bi • i' '^ 

3 - 5 3 . 9 9 
1 5 9 7 . 3 9 

TV'RF 

VV 
V'V 
V P 
BV 

R R E H 

4 , 9 *• 6 
3 . ' i 4 3 

3 9 . 3 7 5 
s cr ,-. .J T 
J -J . O ? i 

• i . r l = r ^ i - D f . ii> 



p 

39 ^ , y - A X 

RUN =f i ' : HERBICIBL BHf iLVSIS 
QUfiNTITRTIQH RUN 

LR3 #2 199997 
i p c _ c p p 

3RMPLE 13: CRVERN 19 
':-< -i f in ;J; 3 P - 2 2 5 9 . - l , 9 5 ^ ; 3 P - 2 4 9 1 

VOL. IH.J . 

£Hpa 5SS9fi fIRHURL INJECTION (?• 1 4 : 2 6 NOV 4? 1936 
:5 p h 3 ••' 

w P C iS *.' 

1 9 9 . -999 

TyTr lL RRE? 
• lUL ' IPL IE.? 

1 6 9 6 1 5 . 9 9 

. b 9 i o l 5 . y y 



Client: Boeing Petroleum Date Extracted: 10/28/86 
Sample: A Date Analyzed: 11/05/86 

PESTICIDE FRACTION/PCB 

Concentration Detection Limit 
(̂ g/l) (pg/1) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 
100,00 

SURROGATE: 
Dibutylchlorendate Recovery % 114 

HERBICIDE FRACTION 

2.4-D BDL 65_ 
2,4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery Z 103 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EBiA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCL^TES, INC. 



"L_ 

b 

22.99 0 6 ^ 

RWYi « 6S 

c s ;-rt p ! p r Tl • -a • J r l I ! r i_ i i i:- • rs 

PESTICIDE RNRLYSI3 LRS #: 199997 
QURHTITRTION RUN CLIENT: 3RS-3PR 
COLUMN: 6 FT ;:<: 4 HM 1.5̂ ; 3P-2250X1.95^: SP-249I 

VOL. INJ.: 3 O 

n ISPJ 5SS9R MRNURL INJECTION 9 19:53 NOV 5J 1936 
RRER Z 

RRER "YPE RP* 

l.i2 
1.79 
2.26 
2.41 
2.56 
4. 16 
16.9<i 
13.33 
2 9 . •-3-9 
22.99 

CTRL RRER = 
IH 'TO' --P s 

o91i. 
19393. 

727. 
1432. 
1 ̂ 45. 
339-1.. 
3924. 
41^6. 
13961. 

159615. 

= 196413. 
- 1 

59 
•» " 7 

57 
43 
62 
37 
•^ i 

59 
99 

99 

BV 
VP 
.'V 
VV 
vv 
SP 
B? 
pU 

Hri 
HH 

3. yiy 
5.599 
9.379 
9.755 
9. 736 
1.723 
1. 993 
2.11' 
7. 193 

76.633 

u 



:R INwEC . iUN 

INiU + UN 

• 

P 
P 

'̂̂  iy-D/§ 

RUN # 36 HERBICIDE RNRLYSIS LRB #: 199997 
QURNTITRTIGN RUN CLIENT: BPS-SPR 
COLUMN: 6 FT X 4 MM 1.5?; 3P-2259.^1.95"; SP-2*9l 

3RMPLE II}: R VOL. iNj.: 3 /•••_ 

P 
b 

Ihp3 5SS9R MRNURL INJECTION § 12:14 NOV 4? 1936 

ipr s 

5.•.̂ y 

"̂  i~( X ̂  I s** Q '̂  H 

-7=:,74 -> -r 313.99 3H 199.999 

= 175913.99 

P 

b 



Client: Boeing Petroleum 
Sample: B 

Gamma-BHC 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

PESTICIDE FRACTION/PCB 

Concentration 
(̂ g/l) 

BDL 

Detection Limit 
(pg/1) 

5.00 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 

10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery Z 100 

2j_4-D 

HERBICIDE FRACTION 

BDL 65 
2,4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery Z 105 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

P 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL\TES, INC. 



22.37 p/5C 

P 
b 

b 

p 
P 

p 

iSRO^IMP = 25.63 MIN 

hUt-t * b': 

o S Ml C i i r ! i ' T h ' : _ - i J j : 

I h P 3 5S39R 

PESTICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X * MM 

MRNURL INJECTION -̂  11:29 NO'-

; p _ -J -̂  =: "1 y . 

LHb! *: iy9V97 
CLIENT' 3PS—3PR 

.95^; 3P-2i9l 

' b b 

l b . yb 
2 9 . 3 9 
• - t - - ^ r -1 - ^ 

T C T R L ' 
•11)1 T T P I 

9 3 6 4 . 3 9 
3 9 3 9 . 9 1 

1 3 2 2 3 2 . 9 9 

'RER = 1 5 9 1 3 7 . 9 9 

SB 
p i I 

',.'Q 

ip . O b ip 

'76. y 7 y 



FOR IN..EC 

H y. ! -̂  u f i 

^^ Z Y-a^ 

RUN # 37 HERSICIDE RNRLYSIS LRB ^ ' 199997 
QURNTITRTION RUN CLIENT: BPS-SPR 
COLUMN: 6 FT X 4 MM 1.5'; 3P-2259'-̂ l. 95*; SP-2^91 

SRMPLE ID: 3 VOL. INJ.: 3 >̂>. 

I '-Pl 5SS9R MRNURL INJECTION § 12:22 NOV 4!! l9S6 

RRE.R TYPE ,RRE.R '•; 

l77'i95.99 33 199.999 

'?.i.P\ = 177495.99 
.lER = 1 



Client: Boeing Petroleum 
Sample: C 

Date Extracted: 
Date Analyzed: 

10/28/86 
11/05/86 

PESTICIDE FRACTION/PCB 

Concentration 
(̂ g/l) 

Detection Limit 
(pg/1) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery Z 

n 

2_̂ 4-D 

98 

HERBICIDE FRACTION 

BDL 65 
2,4.5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery Z 79 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

b 

Li 

p 
b 

fiJVM ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



n 

b 

22.33 Qf^^ 

b .,,. , ... 
i \ U I 1 ^ I- i 

: ^Hh ' - ' ! - i -!; 

:=ESTICIDE RNRLYSIS 
QURNTITRTIOH RUN 

.UMN; •A^A 

LHs if:- 199997 
CLIE^P: 3PS-3?? 

?;, 3P-2259.-P.95' ; 3 P - 2 ^ y l 

"I Ir.pl 53S9R MRNURL INJECTION 5 12:42 NOV o? 1936 

^RER 

•4. 1 3 

:i9. -i' 

RRER 
! 'PR 

s, 

-

3936. 
6549. 
9471. 
3337. 
12371. 
2372. 
-Pc6. 
67-9. 

129327. 

135923. 
-• 

74 
97 
93 
92 
99 
59 
•-'3 
91 
99 

99 

3V 
VV 
VV 
VV 
VR 
PC; 

• ^ kMT 

SP 
PB 

1^ jî_ jT Q V 

2. 123 
3.549 
5. 119 
4. 39-1 
6. 637 
1.553 
2, -Spa 
.3. 64.3 

79, 168 
t -
( 

http://3P-2259.-P.95'


; h. U , i U N 

P 

^2 Z, Y-M 
b 

.39 

RT: STOP RUN 
LJ 

RUN # 56 

C|I;MPI_: 

ERBICIDE RNRLYSIS 
URNTITRTION RUN 
OLJMN: 6 FT X 4 MM SP-2259.'-1.95'; 

•J 1936 

B̂ #: 199997 

SP-2491 
L. INJ. 

ppc 'it-.i 1K!:.R P 

159593.99 
;9.99 BB 45.479 

"!'OTR'_ .̂¥..tO*, — 292727.99 
MULTIPLIER = 1 

P 



Client: Boeing Petroleum 
Sample: C-Duplicate 

PESTICIDE FRACTION/PCB 

Concentration 
(pg/1) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 
(ug/1) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery 94 

2,4-D 

HERBICIDE FRACTION 

BDL 65 
2.4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery X 125 

RDL 
BDL 
* • * 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EOiA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



- :N .^ ^ w i _ U M 

22.92 OSC 

D 

u 

b 

! w P i IM 

RUN * 73 

•p o, M p i c - -n ; 

C h p l 5339R 

i ^ i - p i i C I D E R N R L Y i i b 
QURNTITRTION RUN 
COLUMN: 6 FT X * MM 
''! D U P L • •• 

L R B , # ; 199997 
r P S i T : B P ' P - p p p 

1.5"; S P - 2 2 5 9 . ' ' l . 95?; S P - 2 4 9 ; 

MRNURL INJECTION 9 1 < •? - 1 NOV 5J 1936 

RRER •; 

17. yb 
29. ̂ 2 
? -p 'P -p 

64 63.99 3 P 
97 
63 

"Ri_ RRER = 132769.99 
'it j i! — T P i 



RERDY FOR INJECTION 

n 

x. 

Z, /-7>6 

7 RUN # 41 HERBICIDE RNRLYSIS LRB #: 199997 
QURNTITRTION RUN CLIENT: BPS-SPR 
COLUMN: 6 FT X 4 MM 1.5?; 3P-2259.-'-l. 95?; SP-2491 

SRMPLE ID: C (DUPL. > VOL. IN.J.: 3 >'.L 

In?3/5339R MRNURL INJECTION-? 12:53 NOV 4, 1936 

3.59 
4,42 
=, -p -P 

5937.69 
,297.99 
•• • .7"* . i^Ci 

TOTRL RRER = 539273.99 
MULTIPLIER = 1 

v.'P 

i-l«i:.H .-. 

6.999 
57.992 
-7- . M'PQ 

P 
b 



Client: Boeing Petroleum 
Sample: D 

PESTICIDE FRACTION/PCB 

Concentration 

(ug/1) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 

100.00 

SURROGATE: 
Dibutylchlorendate Recovery 102 

2_j_4-D 

HERBICIDE FRACTION 

BDL 65 
2,4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 102 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EKA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCLiTES, INC. 



b 

> - • -

n 

P 

23.12 P S C 

pyw it 74. i L-p i i L i i i L H N f i L 1 -P i .p 

QURNTITRTION RUN 
LRS #: 199997 
CLIENT: BPS-SPR 

!=:'.- •- P _-P--• =• i-s ... -! P C 

3RMP:_£ I D : jj 

£hp3 5S30f i MRNURL INJECTION § 1 4 : 9 5 NOV 5 J 1936 

1.65 
17. 29 
2 9 . 6 9 

RRE.R 

9939.33 
263b.46 
'b 1 '^ •-'« -J o 

34791.99 

TYPE 

BP 
BP 
BP 
PB 

R 

2 

RER ?; 

6. 432 
1.711 
4.492 
7. 495 

> F S = :-.i H 

U MUL 



1 M : ! j ^ U M 

b 
Ll 

P 

P 

P 

2"? Z y - 0 / 1 p 
b 

KL;--! '^ 4;J ' ?-!c.xaiLiiii:. in- iHLfi iJ " " Zhii s : i9?^'^ 
QURNTITRTION RUN CLIENT: 3PS-
COLUMN: 6 FT X 4 MM 1.5?; S P - 2 2 5 9 . ' - l . 95?; S P - 2 4 9 1 

SRMPLE ID: 3 VOL. I N J . : 

Inp3 5SS0R MRNURL INJECTION ? 12:59 NOV 4, 1936 
RRER ?; 

p— -piQi^gi TYPE RRER ?; 

5.29 173823.99 VB 199.999 

RL RRER = 1 7 3 9 2 3 . 9 9 
,111! T T P i r e p = 1 



Client: Boeing Petroleum 

Sample: E 
Date Extracted: 10/28/86 

Gamma-BHC 

'ESTICIDE FRACTION/PCB 

Concentration 

(ng/1) 

BDL 

Date Analyzed: 11/05/86 

Detection Limit 

(pg/1) 

5.00 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 

10,00 
50,00 

100,00 

SURROGATE: 
Dibutylchlorendate Recovery % 

2_j_4-D 

88 

HERBICIDE FRACTION 

BDL 
2,4,5-TP (Silvex) BDL 

106. 

RDL 
BDL 
• * • * 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

65 
20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 



-* riP=^ 

b 

P 
P 

•p a M p f p in; 

QURNTITRTION KUN 
COLUMN: 6 FT X 4 nm 3V 3P—2259.'P . 95?; SP—2491 

I5-,P3 5839R MRNURL INJECTION 3 14:33 NOV- 5? 1936 

:!:.."i RRER ?; 

2.44 
29.56 
23. 96 

3563.36 
5533.79 

115475.99 

PV 
BP 
VB 

2.369 
4 . •J.42 

92.697 

'CTRL RRER = 124572.99 
MULTIPLIER = 1 



UN 

P 

D z, i-06 

PiJi>4 i | 4 3 

~~1 SRMPLE ID: 

IhP3 5S39R 

LRB #: 199997 HERBICIDE RNRLYSIS 
QURNTITRTION RUN CLIENT: BPS-SPR 
COLUMN: 6 FT X 4 MM 1.5?; SP-2259> 1.95?; SP-2491 

VOL. INJ.: 3 M 

MRNURL INJECTION § 13:13 NOV 4? 1936 

u 

-. u i RL HKLH 
fit 1 i i T "" P i ' P P 

173991.99 BB 
^22961.99 R SH 

= 699992.99 

RRER ;; 

79.223 

b 



Client: Boeing Petroleum 
Sample: F 

PESTICIDE FRACTION/PCB 

Concentration 
(pg/1) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 
(pg/1) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50,00 
100,00 

SURROGATE: 
Dibutylchlorendate Recovery % 91 

2_Ji-D 

HERBICIDE FRACTION 

BDL 65 
2,4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 103 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EIRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL\TES, INC. 



b 
C i- P •'• >.J •-!---

P 
I 

J 

b 

b K U » ^ 

Pr?;'l>-Ui iJi 

r-i.p I ̂  Jiijt:. rtN!-!!_Ybi3 

QURNTITRTION RUN 
w.RB ??' iy999f' 
p; TKHT: P P S - P P P : ; - .-y — . z i ; 

iMM ; X 4 MM 1,5?; 3P-2259.-P.95?: SP-2-91 

%.7,!>J 5SS9R MRNURL INJECTION § l5:99 NOV 5? 1936 

'PC 

22.94 
bO;6.2y 

129273.99 
BV 
VB 

RRER ?; 

5. 134 
94.316 

~ 

• U i -IL 

'A\ . , -r -" pj - - : : , 
RRER = 126354.99 

http://3P-2259.-P.95


yiiH # 44. HERBICIDE RNRLYSIS LRB #: 199997 
QURNTITRTION RUN CLIENT:. 3PS—SPR 
'OLUMN: 6 f-T X 4 MH 1.5?; :3P-2259--P. 95?; SP—2491 

. INJ. : 3 .i'.L 

Ĉ !p3 5S39R MRNURL INJECTION !? 13:29 NO'' ' O S 

RRFR TVpi^ 

~OTRi_ R: 
f i iM T T P I ' 

1 7 4 5 7 9 . 9 9 BB 

••J-579.99 

RRER ?; 

19 9 . 9 9 9 

b 

p. 

P 

29 2, i -O / i 

P 

P 

L 

P 

b 

P 
b 

IP RUN 



Client: Boeing Petroleum 
Sample: G 

PESTICIDE FRACTION/PCB 

Concentration 
(ug/1) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 
(Hg/l) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery 90 

2.4-D 

HERBICIDE FRACTION 

BDL 65 
2.4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 70 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



; P R T '-f h n R T H -J i-

U l ' f ^ ^ UN 

•PP PI 1 D/Sc 

b 

• 
P 

n 
b 
r 
u 

D 

;y i , r.4 31 

QURNTITRTION RUN 
COLUMN: b FT X 4 riri 1.5? 

i_RB #: 199997 
CLIENT! BPS-SP! 

95?: SP-2-91 

CHpS 5S39R MRNURL IN.JECTION 5 15:26 NOV 5? 1936 

• V P c ppp P 

29. 4£ 
3692.91 BV 
6615.14 3H 

113297.99 R Hh 

d . yyp 
5. 147 

92,959 

CTRL RRER = 123^14.99 
• • 1 1 1 1 



p 

u 
p 
u 
n p 

b 
b 

I 

b 

7 

3.39 4 / - A ^ 

p T n P PI i 

U 
R l i N * 4? Hi^ r tp iU i l iE RNRLYSIo 

QURNTITRTION RUN 
J M N : 6 FT X 4 MM' 1.5?; S P - 2 2 5 9 ^ ' l 

'-: i-i in p I ;. •—:— - i J • - J 

LRB #: 199997 
CLIENT: SPS-Si 

7 n.-, .*, r iP *-•- y i. 

hp3 5S39R MRNURL INJECTION 9 13:40 HOV 4? 1936 

— 

^ 

RRER ?; 

PT 

•i.97 
5.39 

TOTRL F R p R = 

RRER 

13546.59 
113324.99 

132379.99 
4 

TYPE 

BV 
BB 

RRER ?; 

19.234 
39.766 

MULTIPLIER = 

D 



Client: Boeing Petroleum 
Sample: H 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

PESTICIDE FRACTION/PCB 

Concentration 

(pgTT) 
Detection Limit 

(pg/l) 

Gaimna-BHC 
E n d r i n 
M e t h o x y c h l o r 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5 .00 
1 0 . 0 0 
5 0 . 0 0 

100 .00 

SURROGATE: 
Dibutylchlorendate Recovery % 94 

2_jji-D 

HERBICIDE FRACTION. 

BDL 65 
2,4,5-TP (Silvex) BDL 20 

SURROGATE:. 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery Z 89 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p 

3 

b 

n 

L J 

n 
b 

p 
p 

p 
b 

UV: STOP.RUN 

23.29 D/SC 

PESTICIDE RNRLYSIS 
QURNTITRTION RUN 
OLUMN: 6 F MM 

LHP *i 

£-P3 5339fi MRNURL INJECTION '̂  15:52 NOV 5? 1936 

La.b7 
i - - y . h. 'i; 

C^RL RRER _ 

6972.99 
124137.99 

131160.99 

RRER '-: 

5.316 
94.634 



n 

-PG - ON 

=̂  -? 'P T.i-OZ, 

RUN # 54 

•Ji'li sr ^_ii. i. *t • n 

HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 f l X 4 MM 

LRS #: 199997 
CLIENT: 8PS-S 

SP-2259/1.95?; SP-2491 
'/ '.J t. a i I 1 •-= • •• -j 

ChP3 53S9R MRNURL INJECTION 5 15:53 NOV 4? 1936 

TQTRL RR£3 =̂  
MULTIPLIER = 

RRER TYPE RRER ?: 

151929.99 38 199.999 

151920.99 



Client: Boeing Petroleum 
Sample: I 

PESTICIDE FRACTION/PCB 

Concentration 
(vig/1) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 
(|ig/l) 

Gamma-BHC 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5.00 
10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery % 98 

2_̂ 4-D 

HERBICIDE FRACTION 

BDL 65 
2,4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 98 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EOiA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL\TES, INC. 



22.31 D^C 

n 
LJ 

I 

LJ 

PESTICIDE RNRLYSIS 
QURNTITRTION RUN 

: f, PT )-: d. MM y ' . J '— •_- 1 . 5?; :^P —:^2^?i.. 

Orit i # : iy9 ' : : *y7 

J h P 3 5 S 3 9 R MRNURL I N J E C T I O N § 1 6 : 2 3 NO'' 1 P ipp 

3 6 5 9 . 4 9 BV 
5 4 9 3 . 3 7 VP 
5 2 3 4 . 9 6 BP 
S r O - ^ . p i i Bb 

i 9 7 3 3 . 9 9 BB 

2 . 4 2 9 

3 . 4 7 9 

4 . 4 7 7 

'ER = 1 5 9 3 7 1 . 9 9 



p 

Q 

! N i G -il- ON 

P 

o 
b 
p 

p 
u 

;9 z^'T^/i 

STOP RUN 

P 

y 

3 

b 

RUN # 4"; 

3RMP' P 

HERBICIDE RNRLYSIS LRB #: 199997 
QURNTITRTION RUN CLIENT: BPS-SPR 
COLUMN: 6 FT X 4 MM 1.5?; SP-2259/1.95?: SP-249i 

VOL. INJ.: 3 M 

£hP3 5S39R MRNURL INJECTION 5 14:95 NOV 4- 1936 

MHf!- ̂ I V D ? 

U .bb21b.yy 

RRER ?: 

199.999 

TOTRL RRER = 166216.99 
MULTIPLIER = 1 

b 



Client: Boeing Petroleum 
Sample: J 

Gaimna-BHC 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

'ESTICIDE FRACTION/PCB 

Concentration 

(pg/l) 

BDL 

Detection Limit 

(pg/1) 

5.00 
Endrin 
Methoxychlor 
Toxaphene 

BDL 
BDL 
BDL 

10.00 
50.00 
100.00 

SURROGATE: 
Dibutylchlorendate Recovery % 98 

2_j_4-D 

HERBICIDE FRACTION 

BDL 65 
2.4,5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery Z 103 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

EKA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



J K _ N •-; c. w ; J. U N 

b 

D 

0 

P 

H 
p 

L i i -yy D/JC 

b i UH KUN 

3 ;;jH := '^ii • • L S T I C I D E RNRLYSIS 
JURNTITRTION RUN 
! : O L U M N : 6 FT X 4 MM .* 1=-,.. .-. p •-.-\c-4 .... O ^ * -

i. • "W ... -J: wfc_w^l.. 1 . r*-J .--. 
-. ,-S • - , .., ,-4 T 

;,. C^*0 1 
" -y 

C^IP3 O389R MRNURL INJECilON w 16:56 NOV Zf 1936 

w « •.!' >' 

4. 13 
29.41 
22.99 

2933.91 
2729.P'i 
6699.39 

129325.99 

p'..' 2.y7i 
1.927 
4. 722 

91.239 

D 
HL TRER = 141679.99 

-11 



: - . - -.y : .:-i ; I N 

I N * 4.;-; 

SRMPLE I 3 i 

'ERBICIDE RNRLYSIS 
iURNTITRTION RUN 

! i M N : P T i 4 MM 1.5?; 3 P - 2 2 5 9 / 

B ^ : l y y y y T 
lENT:- SPS-SPR 
SP-2491 
L- I N J . : 3 :̂ y 

I h p 3 5S39f i 
P P C p V 

MRNURL INJECTION § 14:19 HOV 4? 1936 

,- L_ _ p • y ' . 1 9 9 . i-̂ flP 

: U i r!i_ TKcr l = . 

M U L ~ I P L I E R = 1 

; 2 5 6 . 9 9 

b. 

py 2 < ^ _ ^ 

P 



Client: Boeing Petroleum 
Sample: Blank 

PESTICIDE FRACTION/PCB 

Concentration 
(lig/l) 

Date Extracted: 10/28/86 
Date Analyzed: 11/05/86 

Detection Limit 
(pg/1) 

Ganmia-BHC 
E n d r i n 
M e t h o x y c h l o r 
Toxaphene 

BDL 
BDL 
BDL 
BDL 

5 .00 
1 0 . 0 0 
5 0 . 0 0 

100 .00 

SURROGATE: 
Dibutylchlorendate Recovery % 107 

2j_4-D 

HERBICIDE FRACTION 

BDL 65 
2,4.5-TP (Silvex) BDL 20 

SURROGATE: 
4-(2-4-Dichlorophenoxy)butyric Acid Recovery % 94 

RDL 
BDL 
** 

DL 
B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Required Detection Limit, but Detected 
Diluted Out 
Detected in Blank 
Matrix Spike Compound 

BRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



23.5^ 060. 

L 

:UN # 61 

ShMi 

i.'7'.9l 53S9R 

PESTICIDE RNRLYSIS 
QURNTI~RTIQN RUN 
f l C i i srrtKi ; •;:._ ~ T ..'-J. - ^ . . f'.'y-.-. 

BLRNK 

L R B # : 199997 

.. IN .J . 
P 
L 

MRNURL INJECTION § 19:24 NO'- 3 J I'- 'pip 

2 . 94 
4 . 27 

1 9 . 3 4 
2 9 . 9 9 

MllL 
ER = 
PP = 

2699. 
1494. 
1759. 
i ^ w --' ' J « 

537-i. 
7 5 91. 
1591. 
7 -Z- \ "* • 

149652. 

179622. 
-> 

i'i-

34 
54 
29 
p̂  1 

43 
66 
-— -p 

•y 9 

99 

BV 
VB 
BP 
BP 
B? 
BP 
PB 
SV 
V B 

j.. 

9. 
4 

i ̂  

^ 
A. 

9. 
a. 

32. 

524 
323 
931 
335 
159 
449 
339 
.322 
435 

b 



(J 

-® 2,1-D7i 

STOP RUN 

P 
L 

4 # 35 H L R B I C I D E R N R L Y S I S UF 

QURNTITRTION RUN CL 
COLUMN: 6 FT X 4 MM 1.5?;, SP-2259.'1 ..95?; 

RNk' yr 

£Hp3 sSSyR MRNURL INJECTION 3 11:^7 NOV 4? 1936 

p #: 199'99' 
lENT: SPS 
SP-2491. 

M j ii — • 

HKLR 

159939.99 

= 159939.90 

RRv-» V 

199.999 

b 



ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES 
2445 Florida Avenue 

Kenner, Louisiana 70062 
(504) 469-0333 

METHODS 

Inorganic Analyses on Water and Wastewater: 

Standard Methods for the Evaluation of Water and Wastewater, APHA,., AWWA, WPCF: 
16th Edition, 1985. y 

Soils, Sediments and Hazardous Waste Evaluation Procedures: 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 
U.S.E.P.A, Second Edition Revised April, 1984. 

Organic Analyses, on Water and Wastewater: 

"Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater'', 40 
CFR Part 136, Appendix A., U.S.E.P.A, Amended June 30, 1986. 

b 

Other methods if used are referenced with analytical results. P 

Johnpa<'^roos t , 
Manager of Ana ly t i ca l Services 

Thomas E. SLT?, 
Quality Assurance Coordinator 

Date 

Date 

77/y/7< 

\ \ \ j^ 

TZ 
3 

BRA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCL\TES, INC. 
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b 



D506-01438-09 
Appendix D 

b 

LABORATORY REPORT FOR BIG HILL CUTTINGS DISPOSAL 

p PONDS AND FRESHWATER CUTTINGS DISPOSAL AREA 

rp 

n 



p l / p A ENVIRONMENTAL INDUSTRIAL 
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p 
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SAMPLING REPORT 

FOR 

BOEING PETROLEUM SERVICES, INC. 

Prepared by 

ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
2445 Florida Avenue 

Kenner, Louisiana 70062 

June, 1986 

2445 Florida Avenue • Kenner, Louisiana 70062 • (504)469-0333 



On May 27 and 28, 1986, four drill cuttings disposal areas at the Big HiU Strategic 

Petroleum Reserve site were sampled. There were three unsolidified saltwater drill 

cuttings ponds and one backfilled freshwater cuttings area. A total of twenty-four 

samples were collected, nine from the freshwater cuttings area (ID numbers CER-BH-

Fl through CER-BH-F9) and fifteen from the saltwater cuttings area, five from each 

of the three ponds (ID numbers CER-BH-Cl through CER-BH-C15). In addition, 

composites for each of the four areas were made from the corresponding samples. 

The freshwater cuttings area: sampling began on May 27, 1986 at 4:00 p.m.. and 

was completed on May 28, 1986 a t 9:30 a.m. The sampling grid was located in a 

north-south, east-west orientation. Distances between sampling points were-

approximately 75 feet and. 100 feet, respectively. The general spoil profile was found 

to be a dark gray, silty clay grading into a lighter gray, silty clay at one; foot below-

the surface. With depth, the clay content tended to increase, thp color tended to-

lighten, and the cuttings increased in. size and quantity. The inital depth cuttings; 

encountered were found to vary between 0.5 and 1.5 feet below the surface., Ot special 

note is sample point CER-BH-F6; cuttings were reached at 0.5 feet in a light gray, 

clay matrix which graded to a dark gray, silty clay at 2.5 feet. The presence of peat 

at this depth was also noted. At three feet, an oily black, fluid sludge-clay was 

encountered and graded into a white, tan silty clay at six feet. All samples for this 

area were collected by hand-operated augers. Data for the freshwater cuttings area 

is shown below. 

Sample ID 
(CER-BH-F#) Date/Time 

Total Depth 
Sampled (ft) D 

b 

1 

2 

3 

4 

5 

6 

7 

8 

9 

05/27/86 - 4:00 p.m. 

05/27/86 - 4:00 p.m. 

05/27/86 - 4:20 p.m. 

05/27/86 - 4:20 p.m. 

05/28/86 - 7:35 a.m. 

05/28/86 - 8:30 a.m. 

05/28/86 - 8:55 a.m. 

05/28/86 - 7:50 a.m. 

05/28/86 - 8:20 a.m. 

3 

7 

7 

4 

7 

7 

4 

4 

4 

- PAGE 2 -
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b 

The saltwater cuttings area sampling began at 10:00 a.m. on May 28, 1986 and 
was completed at 3:30 p.m. The ponds are oriented in a northwest-southeast fashion 

P and Were numbered Ponds 1, 2, and 3. Pond 1 was the northern most pond. Pond 2 was 

b 
the center pond, and Pond 3 was the southern most pond. The grid patterns were 

p located in a northwest-southeast, northeast-southwest orientation, and the sample points 

b were approximately 35 feet apart. The ponds are 133 x 230 feet. 

^ The spoil profile of Pond 1 consists of coarse deposits, sand, and cobbles, 

3 interbedded with hard, crusty layers of fines partially cemented by evaporite deposits 

(i.e., anhydrite, halite, etc.). These hard, crusty layers were most notably encountered 

b at 1, 2, 4, 7, and 9 feet below the surface. The east end of Pond 1 has the highest 

percent solids, as well as the coarsest sediment and grades to lower solids and finer 

deposits to the west. Seventy-five percent of the pond is covered by 0.20 feet of 

saline water. The dips on the sides of the pond varies between 30 tq 40* and contains 

T approximately ten feet of spoil where the dip levels off. A hand-operated auger was 

used for sample collection. 

The spoil profile of Pond 2 is basically similar to Pond 1 except that the southeast 

end and the center of the ponds contain the highest solids and coarsest sediment. The 

coarse component is not as coarse as that in P6nd 1 and the percent solids are generally 

lower. The lowest percent solids are located in the northwest. Eighty percent of the 

pond is covered by 0.20 feet of saline water. The dips on the sides of the pond varies 

I I between 30 to 40*. All samples were collected by a hand-operated auger. 
P 

The spoil profile of Pond 3, when compared to the other two ponds, has generally 
p a lower percent solids content and fewer, softer crusty layers. The highest percent 
O solids are located in the northwest. Ninety-five percent of the pond is covered with 
p 0.25 feet of saline water. The dip of the sides varies between 20 to 30* and contains 
3 approximately 9.2 feet of spoil where the dip levels off. A hand-operated auger and 

COLIWASA were used for sample collection. 
n POND 1 

Sample ID Total Depth Depth to 

o 

0 

u 

(CER-BH-C#) Date/Time Sampled (ft) Spoil (ft) 

1 05/28/86 - 11:28 a.m. 9.0 0.25 

2 05/28/86 - 11:17 a.m. 8.0 0.15 

3 05/28/86 - 11:00 a.m. 8.0 0.20 

4 05/28/86 - 11:30 a.m. 10.1 0.25 

5 05/28/86 - 10:00 a.m. 8.0 0.0 

- PAGE 3 -



Sample ID 
(CER-BH-C#) 

6 

7 

8 

9 

10 

Date/Time 

05/28/86 - 12:25 p.m. 

05/28/86 - 1:10 p.m. 

05/28/86 - 12:40 p.m. 

05/28/86 - 1:00 p.m. 

05/28/86 - 12:50 p.m. 

POND 2 
Total Depth 
Sampled (ft) 

8.0 

8.0 

8.0 

8.0 

7.0 

Depth to 
Spoil (ft) 

0.1 

0.3 

0.0 

0.2 

0.2 

POND 3 
Sample ID 

(CER-BH-C#) 

11 

12 

13 

14 

15 

Date/Time 

05/28/86 - 2:00 p.m. 

05/28/86 - 2:24 p.m. 

05/28/86 - 2:10 p.m. 

05/28/86 - 2:35 p.m. 

05/28/86 - 2:17 p.m. 

Total Depth 
Sampled (ft) 

9.5 

8.0 

9.5 

9.5 

'' 8.0 

Depth to 
Spoil (ft) 

0.3 

0.2 

0.3 

0.3 

0.2 

P 
b 

0 
•b 

- PAGE 4 -



cy 773 yp yy 3 3 . y y cb" pb'"''bb]~ cb'" Pb bb pn CP cb bb- CPi 
ENVIflONMENTAL PROTECTION ACENCY 
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CHAIN OF CUSTODY RECORD 

CO 
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t 
o 
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o 
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Figure 3. Example of chaln-of-custody record. 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
2443 Florida Ave., Kenner, Louisiana 70062 

(504) 469-0333 

•. LABOKATORY REPORT 

CLIEST: Boeing Petroleum Services 

Sample Description: 
Laboratory Number: 

Sampling Date: 
Date Received: 
Date Analyzed: 
Date Completed: 

Analyses Requested: 

Arsenic (mg/I) 
Barium (mg/1) 
Cadmium (mg/1) 
Chromium (mg/1) 
Lead (mg/1) 
Mercury (mg/1) 
Selenium (mg/1) 
Silver (mg/1) 

24 EP Leachate 
860624 

05/27-28/86 
05/29/86 
06/05/86 
07/01/86 

EP Metals 

Fl 

0.002 
0.2 
<0.005 
<0.005 
<0.05 
0.003 
<0.002 
<0.01 

Time 
Time 
Time 
Time 

and EP Organics 

RESULTS 

F2 

<0.002 
0.2 
<0.005 
<0.005 
<0.05 
<0.002 
<0.002 
<0.01 

P3 

<0.002 
1.8 
0.006 
<0'.005 
0.09 
<0.002 
0.011 
<0.01 

Sampled: 
Received: 
Analyzed: 
Completed: 

F4 

<0.002 
0.1 
0.005 
<0.005 
0.07 
<0.002 
0.008 
<0.01 

0800-
0800 
1508 
1520 

,' 

P5 

<0.002 
0.87 
<0.005 
<0.005 
0.24 
<0.002 
0.007 
<0.01 

•1700 
Hrs. 
Hrs. 
Hrs. 

F6 

0.003 
<0.1 
0.021 
<0.005 
<0.05 
<0.002 
0.021 
0.02 

F7 F8 F9 Cl C2 C3 

Arsenic (mg/1) <0.002 <0.002 <0.002 0.024 0.005 0.007 
Barium (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Cadmium (mg/1) <0.005 <0.005 <0.005 0.032 0.036 0.029 
Chromium (mg/1) <0.005 <0.005 <0.005 0.07 0.07 0.07 
Lead (mg/I) <0.05 <0.05 <0.05 1.24 1.09 1.18 
Mercury (mg/1) <0.002 <0.002 <0.002 0.0027 0.003 0.003 
Selenium (mg/1) 0.008 0.004 0.002 0.023 0.031 0.028 
Silver (mg/1) <0.01 <0.01 <0.01 0.09 0.05 0.05 

-continued-
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/ ^ 

\ 

Arsenic (mg/1) 
Barium (mg/1) 
Cadmium (mg/l) 
Chromium (mg/l) 
Lead (mg/l) 
Mercury (mg/l) 
Selenium (mg/I) 
Silver (mg/l) 

C4 

0.019 
<0.1 
<0.005 
0.05 
1.10 
0.003 
0.013 
0.084 

RESULTS 

C5 

0.034 
<0.1 
<0.005 
0.05 
1.15 

<0.002 
0.012 
0.052 

C6 

0.057 
<0.1 
0.010 
0.08 
1.63 

<0.002 
0.011 
0.036 

C7 

0.034 
<0.1 
0.025 
0.08 
3.50 
<0.002 
0.009 
0.052 

C8 

0.046 
<0.1 
0.011 
0.05 
1.41 
0.002 
0.007 
0.049 

C9 

0.009 
<0.1 
0.013 
0.05 
0.93 
<0.002 
0.012 
0.041 

CIO Cll C12 C13 C14 C15 

Arsenic (mg/l) 0.062 0.027 0.04 0.03 0*063 0.038 
Barium (mg/l) <0.1 <0.1 <0.1 <0.1 <0.1 <0.l 
Cadmium (mg/l) 0.025 0.039 0.026 0.028 0.035 0.008 
Chromium (mg/l) 0.07 0.11 0.026 0.09 0.07 0.05 
Lead (mg/l) 0.62 0.88 1.43 0.70 0.63 0.47 
Mercury (mg/l) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Selenium (mg/l) 0.016 0.010 0.010 0.006 0.012 0.013 
Silver (mg/l) 0.038 0.044 0.036 0.024 0.040 0.030 

PESTICIDES 

ENDRIN 

Concentration 
(ug/1) 

Detection 
Limit 

(3UT) 

LINDANE 
Detection 

PI 
F2 
P3 
F4 
F5 
F6 
P7 
F8 
F9 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 

Concentration 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BOL 
BOL 
BDL 
BOL 
BOL 
BDL 

Limit 

T^iiTT) 

0 

b 

n 

-continued-
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ENDRIN 

C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
C15 

Concentration 

(JUT) 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Detection 
Limit 
(̂ TiTT) 

Concentration 

(̂ IgTTl 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BOL 
BDL 

LINDANE 
Detection 
Limit 

THiTT) 

(^Ti/n 

Fl 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
C15 

METHOXYCHLOR 
Detection 

Concentration Limit 

— T ^ I i T H 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 

TOXAPHENE 
Detection 

Concentration Limit 
lusTT) TjIiTT) 

BDL 10 
BDL 10 
BOL 10 
BOL 10 
BDL 10 
BOL 10 
BOL 10 
BOL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BOL 10 
BOL 10 
BDL 10 
BOL 10 
BDL 10 
BOL 10 
BDL 10 
BOL 10 

-continued-
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p 
HERBICIDES 

2,4-D 

Fl 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
C15 

Concentration 

nigTil 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL, 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Detection 
Limit 
yyy 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Concentration 

BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BOL 
BOL 
BOL 
BDL 
BOL 
BOL 
BDL 
BOL 
BOL 
BDL 
BOL 
BDL 
BOL 
BOL 
BOL 
BOL 
BOL 

SILVEX 
Detection 
Limit 

T3%Ry 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

BDL:.Below Detection Limit 

-cootinued-
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METHODS 

Analytical methods according to Standard Methods for the Examination of Water and 
Wastewater. American Public Health Association, 15th Edition, 1980. 

Arsenic Method 304, Page 166 
Barium Method 303C, Page 157 
Cadmium Method 303B, Page 156 
Chromium Method 303A, Page 152 
Lead Method 303A, Page 152 
Mercury Method 320, Page 217 
Selenium Method 304, Page 166 
Silver Method 303A, Page 152 

Test Method for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Second 
Edition Revised, USEPA, April 1984. 

Pesticides : Method 8080 
Herbicides : Method 8150 

e ^ 
Thomas E. Orr - QA/QC Manager 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



ATTACHMENT 2 

EP TOXICITY 
Cr^6 

Cr+6 
Sample ID (mg/I) 

CER-BH-Fl <0.02 

CER-BH-F2 <0,02 

CER-BH-F3 <0,02 

CER-BH-F4 <0,02 

CER-BH-F5 <0,02 

CER-BH-F6 <0.02 

CER-BH-F7 <0,02 

CER-BH-F8 <0.02 

CER-BH-F9 <0.02 

CER-BH-Cl 0,04 

CER-BH-C2 0,04 

CER-BH-C3 0.03 

CER-BH-C4 0,04 

CER-BH-C5 0.04 

CER-BH-C6 0.04 

CER-BH-C7 0,02 

CER-BH-C8 <0.02 

CER-BH-C9 0,02 

CER-BH-CIO 0.02 

CER-BH-Cll 0.02 

CER-BH-C12 <0.02 

CER-BH-C13 <0.02 

CER-BH-C14 0.03 

CER-BH-C15 <0.02 
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LABORATORY REPORT FOR BIG HILL WELLS 

(INORGANICS: ALL WELLS; ORGANICS: WELL lOlA) 

• y 



ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive Vest, Suite 100 

St. Rose, Louisiana 70087 
(504) 469-0333 

LABORATORY REPORT 

Prepared for: Boeing Petroleum Services 

p 

Sample Description: 28 Wells 

Laboratory Niimber: 870159 Job Number: Not Supplied 

Date Received: 01/12/87 Sampled By: E.I.R.A 

Analyses Requested: See Attached 

RESULTS 

* RESULTS ARE ATTACHED * 

p 
J 

b 
b 

EIRA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



870159 

Test 

Antimony 
Arsenic 
Barium 
Beryllitun 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

101-A BIG HILL 

Concentration (ug/1) 

6300 
70 

5250 
63 
998 
1700 
10700 
85300 

1.2 
4060 
248 
750 
6800 
92900 
880 
50 

BDL 

Page 1 

RDL (ug/li 

300 
5 

250 
13 
13 
125 
50 
630 
0.8 

100 
5 
30 
300 
500 
20 

°̂ 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

101-B BIG HILL 

Concentration fug/l) 

5400 
20 

30000 
52 

1000 
2760 
14000 
51900 

6 
4320 
388 
680 
6200 

101000 
5810 
70 

BDL 

RDL fug/l-) 

200 
5 

400 
10 
10 
100 
80 
50 
0.8 
80 
25 
20 
200 
500 
10 
10 

(Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 

BRA 

102-A BIG HILL 

Concentration (ug/1) 

4400 
BDL 
400 
54 
910 
240 
680 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

200 
4 

200 
10 
10 

100 
40 b 

u 
n 
b 



Lab Number 870159 Page 2 

Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

3560 
0. 

3560 
32 
640 
5600 
1180 
80 
80 
BDL 

100 
0.6 
80 
4 
20 
200 
10 
10 
10 

(Fibers/1) 6.9x10-

102-B BIG HILL 

Test 

Antimony 
Arsenic 
Baritom 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Concentration (ug/1) 

4800 
BDL 
600 
78. 
886 
220 
760 
3200 

0.6 
3400 
46 
640 
5600 
910 
40 
90 
BDL 

RDL (ug/1) 

200 
4 

200 
10 
10 
100 
40 
100 
0.6 
80 
4 
20 
200 
10 
10 
100 

(Fibers/1) 6.9x10 

b Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbes tos 

EIRA 

103-A BIG HILL 

Concentration (ug/1) 

6500 

78 
21500 
100 
1170 
2930 

48400 
265000 

6.4 
5830 
282 
850 
6500 

467000 
45500 

60 
BDL 

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

300 
6 

250 
13 
13 
130 
400 
1250 

0.8 
100 
6 
30 
300 
6300 
10 

^° 5 (Fibers/1) 6.9x10 



^Lab Number: 870159 

Test 

Antimony 
Arsenic 
Baritom 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Test 

Arsenic 
Barium 
Berylliiam 
Cadmium 
CHiromivun 
Copper 

V CIDA 
tffVI 

103-B BIG 

Concentration 

5200 
BDL 

40000 
70 
900 
1320 
1160 
5480 

1.8 
3540 

6 
640 
5200 
8620 
10400 

50 
BDL 

104-A BIG 

Concentration 

2600 
BDL 

32400 
100 
940 
1060 
2540 
20000 

1.6 
3300 
136 
400 
6400 
24300 
4000 
40 
BDL 

104-B BIG 

Concentration 

2200 
56 
600 
780 
860 
220 
300 

1 ENVIRONMENTAL II 
1 RESEARCH ASSOCL 

HILL 

(ug/1) 

HILL 

(ug/1) 

HILL 

(ue/1) 

^DUSTRIAL 
ATES, INC. 

Page 3 

RDL (ug/1) 

200 
4 

400 
10 
101 
100 
40 
100 
0.6 
80 
4 
20 
200 
100 
10 

°̂ 5 (Fibers/1) 6.9x10 

RDL (ug/1) 

200 
2 

400 
10 
10 
100 
40 
200 
0.8 
80 
8 
20 
200 
200 
10 

°̂ 5 
(Fibers/1) 6.9x10 

RDL (ug/1) 

200 
4 

200 
10 
10 
100 
20 

^ 

_b 

PI 

0 
p 

p 
b 
p 
b 
p 

A 
p 

b 
771 

3 

P 

' n 
b 

b 

p 

u 
1 — J 

b 
b 

^ 
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p 

p 
3 

870159 

Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

4400 
0. 

2600 
BDL 
360 
5000 
930 
20 
70 
BDL 

Page 4 

200 
0. 
80 
2 
20 
200 
10 
10 
10 

(Fibers/1) 6. 9x10-

b 

p 
3 

Test 

Antimony 
Arsenic 
Barium 
Beryllitim 
Cadmium 
Chromliom 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromivim 
Asbes tos 

105-A 01/12 COMPOSITE 

Concentration (ug/1) 

6000 
5 

500 
50 
534 
160 
340 
2900 

3.2 
3300 
90 
200 
2500 
910 
220 
70 

BDL 

RDL (ug/1) 

500 
2 

500 
25 
5 
50 
20 
100 
0.2 

200 
2 
10 
500 
25 
10 

^° 5 
(Fibers/1) 6.9x10 

b 
b 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbes tos 

P EIRA 

105-B 12/13 COMPOSITE 

Concentration (ug/1) 

5000 
BDL 
500 
450 
401 
200 
350 
2900 

3.6 
3300 
46 
180 
2500 
3150 
260 
60 
BDL 

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

500 
2 

500 
25 
5 
20 
20 
100 
0, 

200 
2 
10 
500 
25 
10 
10 

(Fibers/1) 6, 9x10-



p̂  Lab Number: 870159 

Test 

Antimony 
Arsenic 
Barium 
Beryl litjun 
Cadmium 
Chromiuun 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Page 5 

106-A BIG HILL 

Concentration (ug/1) 

5400 
BDL 
800 
84 
916 
220 
560 
4720 

1.5 
3880 
12 
380 

4800 
494 
40 
60 
BDL 

RDL (ug/1) 

400 
6 

200 
10 
10 
100 
40 
100 
0. 
80 
6 
20 
200 
5 
10 
10 

(Fibers/1) 6. 9x10" 

Test 

Antimony 
Arsenic 
Barium 
Beryllivun 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
CSaromium 
Asbes tos 

106-B BIG HILL 

Concentration (ug/1) 

4600 

BDL 
3200 
78 
836 
300 
2180 
11000 

3 
3420 
63 
360 
4200 
7990 
230 
80 
BDL 

RDL (ug/1) 

400 
6 

200 
10 
10.9 
100 
40 
100 
0.6 
80 
6 

200 
20 
50 
10 
10 

(Fibers/1) 6.9x10 

Test 

Antimony 
Arsen ic 
Barium 
Beryl l ium 
Cadmitim 
Chromium 
Copper 

£024 

107-A BIG HILL 

Concentration (ug/1) 

3500 

580 
5300 
52 
345 
400 
680 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL\TES, INC. 

RDL (ug/1) 

1000 
40 
100 
10 
25 
250 
40 P 

P 



^ / 

c 
p 
b 

p 

• -"p 
1 

p 

c 
p 

1 1 

J 

G 
b 

p 
lb 

P 

b 

p 
(J 

_ 

— • • 

p 

P 
J 

p 

^ b Number: 870159 

Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromixim 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Test 

Antimony 
Arsenic 
Barium 
Berylli\am 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cy^gide 
Chromium 
Asbestos 

V cfovi 
-

ii^ffin 

5600 
2.6 

2300 
46 
260 
3300 
2380 
230 
70 
BDL 

107-B BIG 

Concentration 

6200 
BDL 
2800 
88 
908 
280 
620 
5360 

2.4 
3900 
33 
360 
5000 
1540 
40 
90 
BDL 

108-A BIG 

Concentration 

4000 
48 

3200 
38 
235 
100 
820 
3200 

2.6 
1600 
44 
200 
2400 
2990 
230 
50 
BDL 

ENVIRONMENTAL II 
RESEARCH ASSOCL 

HITJ. 

(ug/1) 

HITJ. 

(ug/1) 

VDUSTRIAL 
AIES, INC. 

Page 6 

200 
0.2 

200 
4 
20 
100 
25 
10 

°̂ 5 
(Fibers/1) 6.9x10 

RDL (ug/1) 

400 
6 

200 
10 
10 
100 
40 
100 
0.6 
4 
6 
20 
200 
10 
40 

°̂ 5 
(Fibers/1) 6.9x10 

RDL (ug/1) 

1000 
4 

100 
10 
25 
250 
40 
200 
0.2 

200 
4 
20 
100 
25 
10 

°̂ 5 
(Fibers/1) 6.9x10 



/C Lab Number: 870159 

Test 

Antimony 
Arsenic 
Barixom 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromixim 
Asbestos 

108-B BIG HILL 

Concentration (ug/1) 

1300 
BDL 
1500 
10 
86 
180 
160 
400 
2.8 

400 
98 
70 
400 
654 
30 
80 
BDL 

Page 7 

RDL (ug/1) 

200 
2 

100 
5 
5 

50 
20 
100 
0.2 
40 
4 
10 
100 
5 
10 

°̂ 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

109-A BIG HILL 

Concentration (ug/1) 

4800 
7 

7700 
247 
430 
2900 
1060 
6380 

3 
2590 
64 
220 
2700 
5860 
20 
60 

BDL 

RDL (ug/1) 

100 
2 

100 
5 
10 
50 
20 
50 
0.2 
40 
2 
10 
100 
50 
10 

°̂ 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 

EIRA 

109-B BIG HILL 

Concentration (ug/1) 

1800 

BDL 
1700 
16 
116 
120 
350 

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

200 
2 

100 
5 
5 
5 

20 n b 



p 
p 

Lab Number: 870159 

Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

900 
3. 

610 
46 
90 
600 
1380 
40 
70 

BDL 

Page 8 

100 
0.2 
40 
4 
10 
100 
10 
10 
10 

(Fibers/1) 6.9x10' 

110-A BIG HILL 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 

O Lead 
Mercury 
Nickel 
Selenixim 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Concentration (ug/1) 

700 
8 

1500 
9 

49 
450 
5740 
24000 

6.2 
1040 
34 
40 
300 

115000 
1990 
20 
BDL 

RDL (ug/1) 

100 
2 

500 
5 
5 
50 
40 
500 
0.2 
4 
4 
10 
100 
2500 
10 

^° 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbes tos 

EUiA 

110-B BIG HILL 

Concentration (ug/1) 

3500 
3 

1000 
39 
411 
170 
330 
2500 

2.4 
2670 
45 
210 
3800 
3130 
20 
90 

BDL 

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

100 
2 

500 
5 
5 

50 
20 

100 
0.2 

40 
10 
10 
100 
25 
100 

^° 5 (Fibers/1) 6.9x10 



/C Lab Number: 870159 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromixim 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

111-A BIG HILL 

Concentration (ug/1) 

12800 

320 
7000 
95 
900 
3580 

111000 
115000 
4800 
5780 
400 
400 
7300 

169000 
200 
100 
BDL 

Page 9 

RDL (ug/1) 

300 
10 
300 
13 
13 
130 
50 

2500 
1.2 

100 
40 
30 
300 
1300 
20 

^° 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenivmi 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

111-B BIG HILL 

Concentration (ug/1) 

6600 
BDL 
1200 
54 
852 
120 
800 
3200 

3.6 
4740 
60 
280 
5600 
442 
90 
80 

BDL 

RDL (ug/1) 

200 
4 

200 
10 
10 
100 
40 
200 
0. 
30 
4 
20 
300 
10 
10 
10 

(Fibers/1) 6. 9x10-

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

EIRA 

112-A BIG HILL 

Concentration (ug/1) 

3300 
480 
900 
33 
705 
210 

ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

200 
4 

200 
8 
8 

80 

P 



— j 

P 1 
1 

- 1 

b 

p 
P 

p 
o 
p 

i 
1 1 ^ ^ 

p 
p 

1 

J 

P 
J 

p 
J 

P 

' 

P 

P 
b 
— 1 

'Lab Number: 870159 

Copper 
Lead 
Mercury 
Nickel 
Selenixim 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
(Hiromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

Test 

Antimony 
Arsenic 
Barium 
Beî rllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
[Asbestos 

V CIDA 
7 

t^ inn 

750 
4310 

3.6 
2970 
62 
620 
5100 
567 
170 
70 
BDL 

112-B BIG HILL 

Concentration (ug/1) 

4600 
BDL 
1200 
98 

1250 
300 
1060 
4380 

5.2 
4720 
36 
920 
7200 
1420 
20 
50 
BDL 

113-A BIG HILL 

Concentration (ug/1) 

6800 
BDL 
400 
76 
844 
180 
480 
3860 

3.3 
3420 
21 
400 
3800 
1240 
300 
60 
BDL 

ENVIRONMENTAL INDUSIRIAL 
RESEARCH ASSOCIATES, INC. 

Page 10 

30 
8 
0.8 
60 
4 
20 
200 
8 
10 

°̂ 5 
(Fibers/1) 6.9x10^ 

RDL (ug/1) 

200 
4 

200 
10 
10 
100 
40 
100 
0.8 
80 
4 
20 
200 
10 
10 

°̂ 5 
(Fibers/1) 6.9x10 

RDL (ug/1) 

400 
6 

200 
10 
10 
100 
40 
100 
0.6 
80 
6 
20 
200 
10 
20 

°̂ 5 (Flbers/1) 6.9x10^ 

^»^^ 

^ 

-

-



Lab Number: 870159 

Test 

Antimony 
Arsenic 
Barivun 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenitim 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromium 
Asbestos 

113-B BIG HILL 

Concentration (ug/1) 

6000 

BDL 
3000 
86 
930 
360 
1320 
30000 

2.4 
3900 
234 
380 
4600 
36100 
10400 

80 
BDL 

Page 11 

RDL (ug/1) 

400 
6 

200 
10 
10 
100 
40 
500 
0.6 
80 
6 
20 
200 
200 
10 

°̂ 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Clhromivun 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
(3hromium 
Asbestos 

114-A BIG HILL 

Concentration (ug/1) 

5000 
BDL 
1200 
68 
592 
160 
870 
2600 
21 

2920 
56 
280 
4600 
492 

480000 
70 
BDL 

RDL (ug/1) 

200 
4 

200 
10 
10 
100 
40 
200 
0.6 
80 
4 
20 
200 
10 
20 

°̂ 5 (Fibers/1) 6.9x10 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

EffIA 

114-B BIG HILL 

Concentration (ug/1) 

6400 

196 
10600 

56 
808 
1860 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

200 
8 

200 
10 
10 
10 
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b 

Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Chromitim 
Asbestos 

23000 
210000 

11. 
5720 
400 
380 
5400 

189000 
160 
60 
BDL 

200 
2000 

0.8 
80 
20 
20 
200 
1000 
10 
10 

(Fibers/1) 6.9x10' 

Test 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) RDL (ug/1) 

LJ 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

100 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.4 

BDL 
BDL 
BDL 
BDL 
31 

100 
2 

100 
5 
5 
50 
20 
50 
0. 
40 
2 
10 
10 
5 

p 
b 

n 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

100 
BDL 
BOL 
BDL 
15 
BDL 
BDL 
BDL 
0.4 

BDL 
BDL 
BDL 
BDL 
31 

£//e4 

RDL (ug/1) 

100 
2 

100 
5 
5 
50 
20 
50 
0.2 
40 
2 
10 
100 
5 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL^TES, INC. 



Lab Number: 870159 

Test 

Antimony 
Arsenic 
Barium 
Berylliiim 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
BDL 
BDL 
BDL 
7 

BDL 
BDL 
BDL 
0.6 
70 
BDL 
BDL 
BDL 
13 

Page 13 

RDL (ug/1) 

200 
2 

100 
5 
5 
50 
20 
100 
0.2 
40 
2 
10 
100 
5 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallliam 
Zinc 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
(Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
2 

BDL 
BDL 

9 
BDL 
BDL 
BDL 

0 . 6 
70 

BDL 
BDL 
BDL 

13 

£//e4 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
2 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL\TES, INC. 

RDL (ug/1) 

200 
2 

100 
5 
5 
50 
20 
100 
0.2 
40 
2 
10 
100 
5 

RDL (ug/l) 

100 
2 

100 
5 

10 
50 
20 
50 
0.2 
40 
2 

D 

P 
1 

b 
p 
b 



Lab Number: 870159 Page 14 

Silver 
Thallium 
Zinc 

BOL 
BDL 
157 

10 
100 
5 

P 

p 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Seleni\am 
Silver 
Thallium 
Zinc 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
BDL 
100 
BDL 
11 
BDL 
BDL 
BDL 
0.2 

BDL 
BDL 
BDL 
BDL 
23 

RDL (ug/1) 

100 
2 

100 
5 
5 
50 
20 
100 
0.2 

40 
2 
10 
100 
5 

r\ 
LJ 

Test 

Antimony 
Arsenic 
Barivm 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenixim 
Silver 
Thallium 
Zinc 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

100 
BDL 
100 
BDL 
15 
BDL 
BDL 
BDL 
0.4 

BDL 
BDL 
BDL 
BDL 
20 

RDL (ug/1) 

100 
2 

100 
5 
5 
50 
20 
50 
0.2 
40 
2 
10 
100 
5 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

100 
BDL 
100 
BDL 
BDL 
BDL 
BDL 
BDL 

RDL (ug/1) 

100 
2 

100 
5 
5 
50 
20 
100 

BRA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 



Lab Number: 870159 

Mercury 
Nickel 
Selenlvtm 
Silver 
Thallium 
Zinc 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenivun 
Silver 
Thallium 
Zinc 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

0.4 
40 
BDL 
BDL 
BDL 
20 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

100 
BDL 
100 
BDL 
9 

BDL 
BDL 
BDL 
0.3 

BDL 
BDL 
BDL 
BDL 
20 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

EHiA 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
BDL 
BDL 
BDL 
BDL 

ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 

Page 15 

0. 
40 
2 
2 

100 
5 

RDL (ug/1) 

100 
2 

100 
5 
5 
50 
20 
10 
0.2 
40 
2 
10 
100 
5 

RDL (ug/1) 

200 
2 

100 
5 
5 
50 
20 
50 
0.2 
4 
2 
10 
100 
5 

b 
b 

RDL (ug/1) 

200 
2 

100 
5 
5 

b 

D 

u 



p 

.n 

/Lai Lab Number: 870159 

Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
21 

Page 16 

50 
20 
50 
0. 
40 
2 
10 
100 
5 

P 
b 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

QUALITY CONTROL LAB BLANK 

Concentration (ug/1) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
21 

RDL (ug/1) 

200 
2 

100 
0.5 
5 
50 
20 
50 
0.2 
40 
2 
10 
100 
5 

n 

LJ 

n 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromlxim 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

QUALITY CONTROL DUPLICATE OF 113-A 

Concentration (ug/1) 

6400 
BDL 
200 
76 
818 
160 
460 
3800 

2.7 
3300 
24 
340 
3600 
1190 

RDL (ug/1) 

400 
6 

200 
10 
10 
100 
40 
100 
0.6 
80 
6 
10 
200 
10 

Test 

Antimony 
Arsenic 
Barium 

QUALITY CONTROL DUPLICATE OF 106-B 

Concentration (ug/1) 

5200 
6 

4400 

EIRA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

RDL (ug/1) 

400 
6 

200 



Lab Number: 870159 

Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercuiry 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Test 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

80 
914 
300 
2460 
14400 

1. 
3860 
45 

3360 
4400 
9750 

QUALITY CONTROL SPIKE RECOVERY OF 106-B 

Percent Spike Recovery 

110 
64 
80 
97 
96 
75 
98 
124 
41 
101 
22 
94 
80 
96 

QUALITY CONTROL SPIKE RECOVERY OF 113-A 

Percent Spike Recovery 

100 
80 
120 
112 
104 
78 
95 
124 
25 
108 
50 
99 
110 
110 

Page 17 

10 
10 
100 
40 
100 
0. 
80 
6 
20 
200 
50 

P 

Spike Added 
(ug/1) 

100 
50 

1000 
1000 
1000 
1000 
1000 
1000 
12.5 

1000 
50 

1000 
1000 
1000 

Spike Added 
(ug/1) 

1000 
50 

1000 
1000 
1000 
1000 
1000 
1000 
10 

1000 
50 

1000 
1000 
1000 

D 

£//e4 

PI 

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

n 
b 

P 



J / L a i Lab Number: 870159 

n 

p 
J 

QUALITY CONTROL SPIKE RECOVERY 

PAGE 18 

Test 

Total Cyanide 

Test 

Total Cyanide 

Test 

Test 

Cyanide 

Percent Recovery (%) 

260 

QUALITY CONTROL DUPLICATE OF 

Concentration (ug/1) 

480 

QUALITY CONTROL DUPLICATE OF 

Concentration (ug/1) 

80 

QUALITY CONTROL DUPLICATE OF 

Concentration (ug/1) 

500 

111-A 

107-B 

101-A 

RDL (ug/1) 

20 

RDL (ug/1) 

10 

RDL (ug/1) 

20 

b 
RDL: Required Detection Limit 
BDL: Below Detection Limit 

b 

U 

£024 ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



POOL Client: 
Sample: 

Boeing Petroleum 
101-A 

Date Extracted: 
Date Analyzed : 

N/A D 

VOLATILE PRIORITY POLLUTANTS 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
RDL 

(ug/1) 

Chloromethane 
Bromomethane 
Dichlorodifluoromethane 
Vinvl Chloride 
Chloroethane 
Methylene Chloride 6.10 
1.1-Dichloroethene 
1.1-Dlchloroethane 
trans-1.2-Dichloroethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloroethane 
1.1.2-Trichloroethane 
Benzene 16.64 
cis-1.3-Dichloropronene 
2-Chloroethvl vinvl ether 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 23.19 
Chlorobenzene 
Ethvl Benzene 26.22 

BDL 
BDL 
BDL 
BDL 
BDL 
18 B 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
28 
BDL 
BDL 
BDL 
BDL 
BDL 
120 
BDL 
44 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

Associated Blank: Blank #3 

SURROGATE RECOVERY 

1,2-Dichloroethane 96 
Toluene-d8 109 
4-Bromofluorobenzene 80 

BDL: Below Detection Limit 
RDL: Required Detection Limit 
** : Below Report Limit, But Detected 
B : Detected in Blank 
MS : Matrix Spike Compound Level: 

£/ye4 ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

P 

b 

0 
p 
b 

b 

p 



b TOTAL lOH CHR0riflT06Rflri 

P 

P 

b 
p 

3.9 mis HOH * ci.'d g .̂ •ila ,̂ 1=13551 35.3-260.3 a.-nu. BOEINS 191-fl 
TIC 

X08 299 390 480 508 688 788 388 
' • » - I • . . . I I . . . I . • . . I . . . . 1 . . . . I . . . . 1 • ^ . t .X X I . ^ 

3seee09-

2800000-

2400000-

2008900^ 

1600000-

1200000-

300000-

400000-

0- I ' I ' I 
4 

I 

Q 
I 
N 

—r-
12 

Data File: >A0551::02 
Name: BOEING 101-A 
Misc: 3.0 mis HOH * 2 SOIL 

I d F i1e: ID_U::02 
Title: HSL UOLATILE ORGANIC ANALYSIS 
Last Calibration: 870224 09:11 

EPA CLP APR86 

Operator ID: 
Quant Time: 
In jected at : 

ANNETTE 
870224 16:44 
870224 16:08 

b 



Client: 
Sample: 

Boeing Petroleum 
101-A 

Date Extracted: 
Date Analyzed : 

02/20/87 
02/24/87 

BASE/NEUTRAL PRIORITY POLLUTANTS 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 

EIRA 

-continued-

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

RDL 
(ug/1) 

Bis(2-chloroethvl)ether 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropyl)ether 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
Bis(2-Chloroethoxy)methane 
1,2.4-Trichlorobenzene 
Naphthalene 14.77 
Hexachlorobutadlene 
Hexachlorocvclopentadiene 
2-Ghloronaphthalene 
Dimethyl phthalate 
2.6-Dinitrotoluene 
Acenaphtvlene 
Acenaphthene 
2.4-Dinitrotoluene 
1.2-Diphenvlhydrazine 
Diethyl phthalate 
4-Chlorophenylphenyl ether 
Fluorene 
N-NitrosodlDhenvlamine 21.04 
4-Bromophenvlpheny1 ether 
Hexachlorobenz ene 
Phenanthrene 23.19 
Anthracene 
Pyrene 
Di-n-butvl Phthalate 
Fluoranthene 
Benzidine 
Butyl benzyl phthalate 
3.3*-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Dl-n-octvl phthalate 
Benzo(b)fluoranthene 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
36 ** 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
54 
BDL 
BDL 
37 ** 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

D 

D 
p 
Ll 



J / Client: Boeing Petroleum 
Sample: 101-A 

P 

n 

Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1.2.3-cd)pyrene 
Dibenzo(a.h)anthracene 
Benzo(g.h.1.)perylene 
n-Nltrosodimethvl 
Bis(chlororaethvl)ether 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Associated Blank: Blank #2 

SURROGATE RECOVERY 

d-5 nitrobenzene 77 
2-Fluorobiphenyl 79 
d-14-terphenyl 88 

RDL 
BDL 
** 

B 

Required Detection Limit 
Below Detection Limit 
Below Report Limit, but Detected 
Detected in Blank 

£//e4 ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL\TES, INC. 



Client: Boeing Petroleum 
Sample: 101-A 

Date Extracted: 
Date Analyzed : 

02/20/87 

ACID EXTRACTABLE PRIORITY POLLUTANTS 

D 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
RDL 

(ug/1) 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2.4-Dimethylphenol 
2.4-Dichlorophenol 
4-Chloro-3-methylphenol 
2.4.6-Trichlorophenol 
2.4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4.6-dinitrophenol 
Pentachlorophenol 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

p 

Associated Blank: Blank #2 

D 
SURROGATE RECOVERY 

d-5 phenol 79 
2-fluorophenol 73 
2,4,6-tribromophenol 80 b 

BDL: Below Detection Limit 
RDL: Required Detection Limit 
** : Below Report Limit, But Detected 
B : Detected in Blank 

EXRA ENVIRONMENTAL INDUSTRL^L 
RESEARCH ASSOCIATES, INC. 

p 
b 

p 
1 

b 



b 

TOT«L ION CHROtlflTOGRSM 

P 
u 

Ll 

b 
p 

J 

p 
J 

Fila >E955E 35.9-538.0 amu. B 0 E I N 6 l e i - f l L O W UP'ES 
TIC 

488 388 1288 1688 
. . • I . . . I . . . I . . . ' . . - ' • • • ' • I I I I I I i I i 

900000-

800000-

700000-

600000-

50e00&-

400000-

300000-

20000a-

100000-

•s 
c 
« 
OU 

2 o 

T 

LLUtfAy^Hui 

I 
-o 

e-

3i-

I 

J2> 

CO 

UJk 

I 
-a 

•—*-—JL 

/IS 

^|;^4 «7 

12 16 20 
T 
24 28 32 36 40 

- T - ' 
44 

LJ 

p 

Data File: >E055E::D3 
Name: BOEING 101-A 
Misc: LOU WATER 

Id File: ID_SU::02 
Title: HSL SEMI-UOLATILE 
Last Calibration: 870224 

ORGANIC 
10:57 

ANALYSIS MAYS 6 

P 

Operator ID: 
Quant Time: 
In jected at : 

JOE 
370224 11:55 
870224 10:48 

P 

n 



p 
Client: Boeing Petroleum Date Extracted: 02/16/87 
Sample: 101-A Date Analyzed : 02/lh/^l 

PESTICIDE/PCB FRACTION 

Chromatographic 
Compounds Retention Time Concentration RDL 

(min.) (ug/1) (ug/1) 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC .„ 
Heptachlor 
Aldrin 
Heptachlor 
Endosulfan 
Dieldrin 
4.4-DEE 
Endrin 
Endosulfan 
4.4-DDD 
Endosulfan 
4.4-DDT 

Epoxide 
I 

II 

Sulfate 

Endrin Ketone 
Methoxychlor 
Chlorodane 
Toxaphene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
RDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.83 
0.83 
1.7 
0.83 
0.83 
0.83 
0.83 
0.83 
1.7 
1.7 

SURROGATE: Dibutylchlorendate Recovery: 114 |, 

HERBICIDE FRACTION 

2.4-D BDL 20.0 
Silvex BDL 65.0 

SURROGATE: 4-(2-4-Dichlorophenoxy)butyric Acid Recovery: 33 % 

RDL 
BDL 
** 

B 
MS 

Required Detection Limit 
Below Detection Limit 
Below Report Limit 
Detected in Blank 
Matrix Spike Compound Level; 

ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCL\TES, INC. 

P 

D 

b 

U 



RUN I 25 FEB 24, 1987 22:47:24 
START 

I j 

b 

U 

D 

b 

p 

25.755 

£>/3c 

STOP 

P 
I 

P 

RUN! 25 FEB 24, 1987 22:47:24 

SAHPUEI 25 SAMPLE HAHE: Li 879159-E 
18i-A 

PESTICIDE/PCBs OH SP2258/SP2481 

P 

. t.-v«-. 

AREA% 
RT 

1.142 
1.323 
1.681 
1.933 
2.219 
2.464 
2.811 
3.236 
3.751 
3.975 
4.388 
4.618 
4.887 
5.548 
6.151 
6.582 
7.623 
9.199 
9.818 
12.393 
19.222 
23.327 
25.755 

AREA TYPE 
7432 

218895 
9217 
26827 
6416 
27158 
2726 
32676 
18719 
66121 
52252 
14519 
58682 
15179 
5334 
25468 
5357 
8122 
12595 
28568 
251888 
111286 
789964 

BP 
PP 
PV 
VP 
PV 
VV 
VP 
pp 
PV 
VV 
VV 
VV 
VP 
PP 
PV 
VP 
PP 
PV 
VP 
PV 
PB 
BV 
VB 

yiDTH 
.875 
.118 
.117 
.192 
.135 
.147 
.893 
.187 
.127 
.192 
.216 
.178 
.214 
.372 
.217 
.343 
.387 
.454 
.648 
.774 
.865 
1.885 
1.134 

AREA'̂ C 
.41769 

11.85266 
.51881 
1.59772 
.36959 
1.52538 
.15321 
1.83645 
.68243 

3.71611 
2.93665 
.81599 

3.29883 
.85389 
.29978 
1.43135 
.39197 
.45647 
.79786 
1.68557 

14.15699 
6.2499? 

44.39734 

TOTAL AREA=I779385 
MUL FACT0R=1.8888E+99 



• 

RUN I 38 FEB 25, 1987 16:89:19 
START 

HP 

u 
3.878 

" ^ ^ 4 . 8 1 3 2 P - P 5 

6.748 

STOP 

Closing sisnal file H:SIGNM. .BNC 

RUNt 38 FEB 25, 1987 16:89:19 

SAHPLE NAME: Li 378159-E SAMPLEt 53 
181-A 

SIGNAL FILE: M:SIGNAL.BNC 

HERBICIDE ANALYSIS 

ESTD 

•Q 

D 

RT • 
1.887 
1.428 
1.742 
3.878 
4.281 
4.813 
6.748 

RT 
1.887 
1.428 
1.742 
3.878 
4.281 
4.813 
6.748 

FYPE 
BP 
PP 
PV 
VP 
PP 
PB 
BB 

CALi 

3R 

AREA 
5931 
13268 
18956 
35993 
28543 
339866 
44765 

U9/ftL 

.886 

.866 

.888 

.860 
32.965 

.866 

TOTAL AREA* 479322 
HUL FftCTOR=l. 9688E-̂ 6e 

yiDTH 
.859 
.186 
.235 
.525 
.757 
.229 
.495 

NAME 

2,4-OB 

HEIGHT 
1672 
2891 
1347 
1143 
452 

24685 
1586 

7 

n 
b 



D506-01438-09 
Appendix D 

0 

p 

p 

J 
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J 

LABORATORY REPORT FOR BRYAN MOUND MUD PIT AND 

CAVERNS 4 AND 5 

b 

p 

p 



u ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES 
2445 Florida Avenue 

Kenner, Louisiana 70062 
(504) 469-0333 

LABORATORY REPORT 

Prepared For: Boeing Petroleum Services, Inc. 

Sample Description: 5 six foot Core Soil Samples 

Laboratory Number: 860991 
Date Received: 09/24/86 

Job Number: Not Supplied 
Sampled By: E.I.R.A. 

Analyses Requested: EP Toxicity, Pesticides, Herbicides, Metals, and Asbestos 

Metal 

Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Hexavalent Chromium 

Metal 

Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Hexavalent Chromium 

RESULTS 

Midpoint 

Concentration 
(mg/l) 

0.0055 
BDL 
BDL 
0.26 
0.013 
0.07 
0.22 
0.03 

Not Required 

Northwest 

Concentration 
(mg/l) 

0.0019 
0.008 

BDL 
0.13 
0.019 
0.06 
0.26 
0.04 

Not Required 

-continaed-

Duplicate 
Results 
(mg/I) 

Duplicate 
Results 
(mg/l) 

0.002 

* RDL 
(mg/1) 

0.0002 
0.002 
0.002 
0.10 
0.005 
0.05 
0.05 
0.01 
0.05 

* RDL 
(mg/l) 

0.0002 
0.002 
0.002 
0.10 
0.005 
0.05 
0.05 
0.01 
0.05 

EmA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



^ 

Metal 

Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Hexavalent Chromium 

Metal 

Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Hexavalent Chromium 

Metal 

Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Hexavalent Chromium 

Northeast 

Concentration 
(mg/l) 

0.0045 
BDL 
0.002 
0.22 
0.014 

BDL 
0.19 
0.02 

Not Required 

Southeast 

Concentration 
(mg/l) 

0.0033 
0.022 

BDL 
0.30 
0.027 
0.10 
0.31 
0.05 

Not Required 

Southwest 

Concentration 
(mg/l) 

0.0015 
0.005 
0.002 
0.30 
0.020 

BDL 
2.12 
0.03 

Not Required 

Duplicate 
Results 

(mg/l) 

Duplicate 
Results 
(mg/l) 

0.0034 

Duplicate 
Results 
(mg/l) 

0.006 

2.10 

* RDL 
(mg/l) 

0.0002 
0.002 
0.002 
0.10 
0.005 
0.05 
0.05 
0.01 
0.05 

* RDL 
(mg/l) 

0.0002 
0.002 
0.002 
0.10 
0.005 
0.05 
0.05 
0.01 
0.05 

* RDL 
(mg/l) 

0.0002 
0.002 
0.002 
0.10 
0.005 
0.05 
0.05 
0.01 
0.05 

EmA 
- c o a t i n u e d -

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p 

D 

b 

J 

J 

J 

J 

P 

Metals 

Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 

Spike Recoveries for Samples 
Run Concurrently (%) 

79 
74 
73 
91 
103 
91 
77 
92 

RDL: Required Detection Limit 
BDL: Below Detection Limit 

* Herbicide* and Pesticides Results are Attached * 

fiVM ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



Client: Boeing Petroleum (#991) 
Sample: Midpoint 

Date Extracted: 10/01/86 
Date Analyzed: 10/08/86 
Time Analyzed: 1054 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

BDL 

SURROGATE: 
Dibutylchlorendate Recovery 89 

Detection Limit 
(ug/i) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5.0 
50,0 
100.0 
10.0 

Date Extracted: 09/27/86 
Date Analyzed: 09/29/86 
Time Analyzed: 1536 

HERBICIDE FRACTION 

2,4-D 

Concentration 
(ug/1) 

BDL 

Detection Limit 

(ugTT) 

35,0 
Silvex BDL 35.0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery Z: 36 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of: 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p u 
p 

b 

p 
J 
p 
b 

p 

INJECTION 

TUH RUN 

P 

P 
b 
P 

P 
Ll 
p 

u 
u 

RUN # 7 PESTICIDE fiHaLVSIS 
QUflNTITftTIUN RUN 

C0LUP1H: 6 FT K 4 MM 3 ' ; S P - 2 2 5 9 
SRMPLE ID: MIDPOINT 
t ' n p l 5S39H MfiNUflL I H . J E C T I U N f$ 1 9 : 5 4 OC 

L H B * • O Q 1 

VU! i N J . : 

y J i :? b t. 

2 . 5 9 
3 . 6S 
4 . 2 1 
4 . 95 
i . 9 7 

1 4 . 6 4 

19 
1 J . 

48 

P P L 

d d d - j . 
13775. 

234. 
1529. 
1539. 
4629. 
7425. 
2996, 
7472. 
12329. 
4749. 

a 4 
59 
r •-' 

11 
99 
24 
92 
76 
39 
69 
79 

BV 
VP 
PV 
VV 
VB 
SP 
PV 
VP 
SB 
BB 
VV 

TOTRL fiREa 
MULTIPLIER 

1 2 7 9 9 6 . 9 8 fl VP 

1 9 1 4 9 3 . 0 9 
1 

H K c H •••; 

4,296 
7. 194 
9. 149 
9.799 
0.326 
2.417 
3.373 
1.043 
3. 902 
6.695 
2.476 

66.322 

b 
•C^O-.V*-.-!-/,' 



5.04 J j i - o s 

!<1 i STOP RUN 

P 

U 

HERBICIDE aNHLYSIS LPS #: 991 
SRMPLE ID: MIDPOINT CLIENT: BOEING PETROLEUM 
C O L U M N : 6 FT K 4 MM 1.5"; SP-2259/'1. 95;-; SP-2491 
£hP3 53Saft MRNURL INJECTION H 15:36 SEP 29? 1936 

UL. IN.. 

-^:!:.r1 

. 39 

7,9 

100.909 

P 

rp 

b 
n 
b 



p 

b 
Client: Boeing Petroleum (#991) 
Sample: Northwest 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 

10/01/86 
10/08/86 
1028 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

SURROGATE: 
Dibutylchlorendate Recovery Z: 114 

Detection Limit 
(ug/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5.0 
50.0 
100.0 
10.0 

Date Extracted: 09/27/86 
Date Analyzed: 09/29/86 
Time Analyzed: 1401 

2,4-D 
Silvex 

HERBICIDE FRACTION 

Concentration 
(ug/1) 

BDL 

Detection Limit 
(ug/1) 

35.0 
BDL 35.0 

SURROGATE y 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery Z: 39 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of: 

ENVIRONMENTAL INDUSTIUAL. 
RESEARCH ASSOCIATES, INC. 



•Tt-RijY hOR I N J E C i l O N 

n 

p 

r ' L S i I C i D h . HNHLY i lS 
QURNTITRTION RUN 
^ 4 MM 3*; SP-2250 

.LiLN i : C't". 
'OL. INJ.: 

HHPJ 5330R MRNURL INJECTION ? 19:23 OCT 3? 1936 

,HRLH H.KEH 

i. by 
^ 76 
1.99 
2. 99 

10. 79 
14.63 

19. 47 

TOTRL RRER 
MULTIPLIER 

ii 7 li . 6 4 

639.29 
11477.29 
2137.69 
4947.37 
5719.31 
1964,72 
1799.91 
6342.72 
5543.13 
6131.99 

BP 
PP 
PP 
VP 
V V 
V V 
VP 
PS 
PH 
HH 
HH 

62433.99 R HH 

0. 130 
0. 324 
5.466 
1.013 
2.356 
2.72 0 
0.936 
9,352 
3.259 
2.649 
2.944 

77.357 

= 299936.00 

P 

p 

P 

P 

P 

b 
b 



a 

b 

b 

7,^-OS 

b i Ur- rtUN 

b 

ri E K B t CID £ R N R L Y SIS u *̂  9 tt: 9 '^' 
SRMPLE I D : NORTHWEST. CL IENT; PHFlNn P C T P U I i^iiM 
COLUMN: 6 FT X 4 MM i . 5 ^ i SP-225y. ' '1 .95;- ; 3 P - 2 4 0 1 
C h P j 5339R " MRNURL INJECTION § 1 4 : 9 1 SEP 29.' 193; 

r 
p 

RRER TYP? 

2 5 4 5 0 . 7 0 6H 

HRLH ;̂ 

. 0 9 . 009 

HL ^Kt-H = i i ' l i 45y .79 

rr •^.. > . f - . - t ^ . , . - v . ' . - T " 

L_) 



Client: Boeing Petroleum (#991) 
Sample: Northeast 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 

10/01/86 
10/08/86 
0854 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

Detection Limit 

TiliTT) 
Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5.0 
50.0 
100.0 
10,0 

SURROGATE: 
Dibutylchlorendate Recovery Z: 85 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 

2,4-D 

09/27/86 
09/29/86 
1330 

HERBICIDE FRACTION 

Concentration 
(ug/1) 

BDL 
Silvex 

Detection Limit 
(ug/1) 

35,0 
BDL 35,0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery %: 68 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of; 

EmA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 

b 



n 
OR INJECTI ON 

r i 

0 

o 

RUN # 2 

:-: H M P I 1 i - C i i J . 

P £ ; = . T T r : T H i - SKiwi V'::?'^: 

Uui- t rPITRTIuN RUN 
T X -4 M^i y,'..- ;-;-' — •"• b "i KI 

N n R T H P Pi :=; T 
,'AL 

i:-iP3 .JSSOR MRNURL INJECTION S 0 3 : 5 4 OCT 3? 1986 
H 5 c .Q ;.• 

P 

L i 

TVPF R K L H 

b 
P 

( 

b 
n 

. . .yb . 5 y 
I a !' li 

2.00 
2.39 
.-: . b J 

•i. 2 6 

4.97 
14.61 
17.70 
19.44 

TOTRL R 
MULTIPL 

P 
T 
E 
K_ 

R = 
R = 

1 

2 
1 

2353.94 
12945.30 
4475.04 
7609.13 
4253.96 

29355.39 
14991.50 
470'i. 51 

Vv' 
VP 
VP 
PV 
VV 
VB 
BP 
VV 

21399.00 R VP 

02315.00 

0, 
1̂  _ 

6 • 
•4. 
-7 

..I' 

4. 
•? 

<::.. 

9. 

i S 1 
X •-- i. 

163 
383 
206 
752 
109 
729 
347 
329 
357 



33 2 7 H - 0 ^ 

D 
n 
b 

p 

U 
n 
b 

p 
u 
b 
U 
p 
b 

STOP RUN 

Ht-RBICIDE. RNRLYSIS LRS #: 991 
SRMPLE ID: NORTHERST CLIENT: BOEING PETROLEUM 

Inp3 5330H MRNURL INJECTION § 13=30 SE? 29? l9Sb 

, M 1-1 . 1..1 l-i M 

P 
b 

u 
n 



Client: Boeing Petroleum (#991) 
Sample: Northeast Matrix Spike 

Gamma-BHC 

• 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

BDL 

Date Extracted: 10/01/86 
Date Analyzed: 10/08/86 
Time Analyzed: 0918 

Detection Limit 
(ug/1) 

5.0 
Methoxychlor BDL 
Toxaphene BDL 
Endrin BDL 

SURROGATE: 
Dibutylchlorendate Recovery %: 83 

50,0 
100,0 
10.0 

Date Extracted: 09/27/86 
Date Analyzed: 09/29/86 
Time Analyzed: 1621 

2_j_4-D MS 
Silvex 

HERBICIDE FRACTION 

Concentration 
(ug/i) 

(49% Recovery) 
BDL 

Detection Limit 
(ug/1) 

38 

35.0 
35.0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery %: 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of: 200 u/1 Lindane 

500 u/1 Endrin 
500 u/1 2,4-DB 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



•^—4bP^Pbbi 
a 

Y-&/4̂  b 

"• / ) w « « , * 

p 

O l t C L O i , / ^ 

RUN =t 3 

COLUMN: 6 
SRMPLE ID! 
fhPl 58391̂  

H N .H1 

U U H N i i i H i i U N 'r 

T H 4 MM 3'; SP-
NORTHERST (MRTRIM SPIK 
MRNURL INJECTION i? 99 : IS OC 1 '^RA 

U 

iora 

61 

'OiRL RRER = 5139^3.09 

1575.39 
52039.60 
37725.99 
•̂  M >': '-* A '̂ '-̂  

6053.24 
3712.03 

27017.59 
96315.70 
59136.09 
53367.99 
, . - 1 ^ - 7 , 1 .. <-j 
i c .b .J 4 . --̂  y 

.5615.33 

SP 
PV 
VV 
',.' P' 
P'P 
PV 
VB 
BV 
VV 
PB 
PP 
HH 

13167,00 R HH 

9 . 
10. 
7 

-7 

1 

0. 

I I 

10 
i 
1 

0--

307 
7 •- cr 

340 
957 
1 7 b 
-7.-. .̂1 

257 
740 
596 
.334 
.^09 
.993 
.992 

U 



'OR INJECTION 

"1 

J 

7 
o 

o 

b 
b 

z 
b 

• \ ) X J ^ U N 
4^1 

y-^-o 

^^ :2<y-D/3 

STOP K U N 

HERBICIDE RNRLYSIS LRB #: 991 
SRMPLE ID: NORTHERST MRTRIA SPIKE CLIENT: BOEING PETROLEUM 
COLUMN: 6 FT H 4 MM 1.5̂ ; SP-225U-''1.95'-; SP-2491 VOL. INJ. 
I'-P3 53S9R MRNURL INJECTION 5 16:21 SEP 29) 1986 

RRlE.R TYPE RRER % 

•r, fl.'. 

2 4 2 2 9 . 3 0 SV 
1 3 7 5 4 . 6 0 BB 

= 40933.20 

Pi 



p 
Client: 
Sample: 

Boeing Petroleum (#991) 
Southeast 

Date Extracted: 10/01/86 
Date Analyzed: 10/08/86 
Time Analyzed: 0942 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

Detection Limit 
(ug/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5.0 
50.0 
100.0 
10.0 

SURROGATE: 
Dibutylchlorendate Recovery 97 

Date Extracted: 09/27/86 
Date Analyzed: 09/29/86 
Time Analyzed: 1459 

2_̂ 4-D 

HERBICIDE 

Concentrat. 
(ug/1) 

BDL 

FRACTION 

Lon Detection Limit 
(ug/1) 

35.0 
Silvex BDL 35.0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery Z: 38 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a l eve l of: 

EXRA ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



- I — - J l 

1 

J 
1 

J 

—1 

u 

n 

06c 

KUN 

PESi ICI^E RNRi Y 
QURNTITRTION RU 

il M rrt -7 • - C- -O _ Z-

7% ipj .J 330H MRNURL INJECTION i? 99:42 OCT 

b 

p 
1 

-̂  

b 
y ^ 

19.79 
14.63 
16. .6 9 
17. 70 
19. 49 

^UTRL RRER 
M U L T I P U I E R 

RRLR 

233.69 
1917.93 
4739. 19 
•^298. 02 
4362.79 
5969.49 
3369.25 
2259.89 
11374.20 
5694.33 
5351.92 

TYPE 

BP 
PP 
PP 
V P 
Pp 
PV 
VP 
PV 
PH 
HH 
HH 

33147.00 R HH 

RRS 

0. 
• * 

il 

• " ' 

--1 

3 
1 
i 

b 
~: 
il 

i'" •-' 

.H ̂; 

12'̂  
y .11 

546 
!> P: 'T* 

.324 
179 
794 
204 
953 

yd33 
.350 
.577 

. 99 

LHb ^-



: - • ' • • ' 2,H-O03 

7 
L 

UH WUN 

HERBICIDE RNRLYSIS 
SRMPLE I D : SOUTHERS" 

LRS #i 

r.'M: *-*• rip' 

CLIENT: BOEING PETR ULEUM 
'P—y-i.-iyl -

UripJ 5SS9R MRNURL INJECTION § 1 4 : 5 9 SEP 29? 1936 

n 
b' 

i U;RL H R E R = 

MULTIPLIER = 

2 5 0 5 2 . 5 9 BB 

23176a 30 

3 



Client: Boeing Petroleum (#991) 
Sample: Southwest 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 

10/01/86 
10/08/86 
1005 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

SURROGATE: 
Dibutylchlorendate Recovery Z: 57 

Detection Limit 
(ug/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5.0 
50.0 
100.0 
10.0 

Date Extracted: 09/27/86 
Date Analyzed: 09/29/86 
Time Analyzed: 1513 

2,4-D 
Silvex 

HERBICIDE FRACTION 

Concentration 
(ug/1) 

BDL 

Detection Limit 
(ug/1) 

35.0 
BDL 35.0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery Z: 49 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of: 

EUiA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCUTES, INC. 



iN.jc.J i ION 

L 

r 

RUN S 5 PESTICIDE RNRLYSIS 
QURNTITRTION RiJN 

COLUMN: 6 FT Y 4 MM 3'-; SP-2259 
S R M P L E ID: SOUTHWEST 
I h p j 5330R MRNURL INJECTION 8 19:95 

LRB #' 

Vni . .M. •^_ 

OCT 3 J 19Sf 

H H E H 

998.39 

4393.30 
4314.93 
i7924.29 
'̂  3 '9 1 '̂  7 

b9993.yy H PH 

VB 
BV 
PV 
VV 
VB 
PV 
PH 

14. 
I 1 

w » 

d« 

^ i . m 

5. 
46. 

434 

0 2 2 
790 
457 
037 
349 
073 

MiU T T 
= i 1- -.' -Z' 1- f 



n 

N J E C T I O N 

: ^''.' I G -*• Oi-h 

b 

u 
p 

U "̂  0 N 

^3 ̂ ^ ̂ -04 

KUN 

P 

HEKbiCiJL HNHLYSIS 

SRMPLE ID: SOUTHWEST CLIENT: BOEING PETR 
COLUMN: 6 FT X 4 MM 1 .̂ î SP-2259.̂ -1. 95'; 
Chp3 5339R MRNURL INJECTION § 15:13 SE 
H p F ii v-

B SJ 991 
OLEUM 
P-2491 VOL IN-J. 

=> ::'9, 1 

RRER ! YPE RRER 'i 

P , r b . b f b b 

,29.50 BB 
b.bby 
'3.661 

i w ! HL HRS — 34iy4.39 



Client: Boeing Petroleum (#991) 
Sample: Southwest (Duplicate) 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 

10/01/86 
10/08/86 
1028 

PESTICIDE FRACTION 

Concentration 
(ug/1) 

Detection Limit 
(ug/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5,0 
50.0 
100.0 
10.0 

SURROGATE: 
Dibutylchlorendate Recovery 114 

Date Extracted: 09/27/86 
Date Analyzed: 09/29/86 
Time Analyzed: 1401 

2.4-D 

HERBICIDE FRACTION 

Concentration 
(ug/1) 

BDL 

Detection Limit 
(ug/1) 

35.0 
Silvex BDL 35.0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery %: 39 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of: 

0 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

n 
b 



y i - ' r iU i H i j i r ' i r - i . ' ION 

n u 

STOP RUN 

PESTICIDE RNRLYSIS 
Q U R N TIT R TI 0 N R U N 

COLUMN: 6 FT K 4 MM 3*-i SP-2250 
S R M P L E ID: SOUTHi«;EST 
I'ripJ 5830R MRNURL INJECTION © 19:95 OCT 3? 1936 
RRER '•; 

LRS #: 
CLIENT 

i .* . b.-. 

19. 4S 

RRER TYPE 

11993.39 VV 
25342.60 VB 
1794.37 BV 
4398.39 PV 
4314.93 VV 
37924.20 VS 
9391.27 PV 

8 0 9 9 3 . 9 9 R PH 

RRER '•; 

- .-i .̂  "7 .4 
i '-f . ̂ .̂  ._' *•*-

1 .022 
2. 799 

-J. 349 
46 a 973 

P 
b 

70!RL RRER = 175577.99 
••rt t J i T •'• •—" T r- r, 4 

n'JL I il- l_ iCr. = i. 

3 



i N Jt-U ! I O N 

u 

p 

p 

^ 71 yos 

RUN 

b 
b 

HERBICIDE RNRLYSIS 
SRMPLE ID: SOUTHWEST CLIENT: BOEING PE 
COLUMN: 6 FT K 4 MM 1.5̂ : SP-2259-.'P. 95;-: 
fhP3 5330R MRNURL INJECTION § 15:13 SE 

LHB ^'. 991 
TROLEUM 

SP-2401 VOL. I N , 
? 29) 1936 

• • /OC 

J 2 1 2 9 . 5 0 BS 
b . b b 9 

* 3 . 6 6 1 
o> 

TOTRL RRER 
MULTIPLIER 

= 34294.30 b 

p 
b 

b 
b 
PN 



Client: Boeing Petroleum (#991) 
Sample: Lab Blank 

Date Extracted: 10/01/86 
Date Analyzed: 10/08/86 
Time Analyzed: 0823 

PESTICIDE 

Concentrat 
(ug/1) 

BDL 

FRACTION 

Lon 

SURROGATE: 
Dibutylchlorendate Recovery 119 

Detection Limit 
(ug/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

5.0 
50.0 
100.0 
10.0 

Date 
Date 
Time 

Extracted: 
Analyzed: 
Analyzed: 

09/27/86 
09/29/86 
1318 

HERBICIDE FRj 

Concentration 

2,4-D 
Silvex 

(ug/1) 

BDL 
BDL 

Detection Limit 
(ug/1) 

35.0 
35.0 

SURROGATE: 
4 - (2,4-Dichlorophenoxy) butyric acid Recovery 48 

BDL: Below Detection Limit 
** Below Report Limit, but detected 
B: Detected in Blank 
DL: Diluted Out 
MS: Matrix Spike Compound added at a level of: 

efi4 ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



T rUk INJFC 

U 

n 
b 

osc 

syN TIP'I 32bST6S MIN 

P 
0 

o 

RUN # 

I - P J 5 b S 0 R 

uuf-!N r. 
V 4 pniTt 

BLRNK 
MRNURL INU 

Hr!HL YS I S 

" . i i o y 

ION § yt UC 

HRER TYPE HRER 

n 
3 

L i • i i. 

1 9 . 4 5 

TOTRL RRER 
MULTIPLIER 

10734.29 
179334.00 

. bbb". yy 

HV 
VP 

5.936 
94.964 

b 



b 
b 

c 

o 
- + • I ! ?VJ 

3S 2 V-jO/? 

b 
b 

•ERE IC 
SRMPLE 

: IMM 
buHNK 

LRS #: 991 
CLIENT: BOEING PETROLEUM 

..ui_uf̂ N: 6 FT K 4 MM 1. 5?i SP-2259.̂ '1, 95'; SF-2401 
£i-!p3 5380R MRNURL INJECTION ? 13:13 SEP 29) 1986 
RRER '•; 

.'HI N.i, 

HI ST' f- :--i HKLH •'. 

.00.009 

b 

D 

^1083. 40 

r̂  



Boeing Petroleum Services, Inc. 
Lab #860991 

Asbestos Identification 
By Transmission Electron Microscopy 

Brazzes Diversioa Channel 
Raw Water Intake 

Sample #1 
Sample #1-Duplicate 

55.6 fibers/ml 
71.3 fibers/ml 

Cavern Brine 

Sample #1 
Sample #1-Duplicate 

26.7 fibers/ml 
33.8 fibers/ml 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES 
2445 Florida Avenue 

Kenner, Louisiana 70062 
(504) 469-0333 

b 

METHODS 

Inorganic Analyses on Water and Wastewater: 

Standard Methods for the Evaluation of Water and Wastewater, APHA, AWWA, WPCF: 
16th Edition, 1985, 

Soils, Sediments and Hazardous Waste Evaluation Procedures: 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 
U.S.E,P.A. Second Edition Revised April, 1984, 

Organic Analyses on Water and Wastewater: 

"Msthods for Organic Chemical Analysis of Municipal and Indji.strial Wastewater", 4U 
CFR Part 136, Appendix A,, U,S.E,P.A, Amended June 30, 1986. 

Other methods if used are referenced with analytical results, 

yy 

JohnR.,^^roo3C, 
'OaTT.̂ r of Analytical Services 

Thomas E,Q ^ S , 
Quality Control Coordinator 

___A3/3lAy 
Date / "7 

\o\ A\%, 
Date 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC, 



CoUfgf of Sciences 

DepartmrrU of Physics 

(318) 231-6691 

VSL Box 44210 

The University of Southwestern Louisiana 

LafajelU, Louisiana 70504-4210 

February 2, 1987 
Untversitf des Acadiens 

Boeing Petroleum Services 
Bryon Mound County Road 242 
Freeport, tX 77541 

Gentlemen: 

We have analyzed for asbestos fiber content the sample of brine liquid 
recently sent to us. The results are listed below. 

SAMPLE I.D.; 

Cavern 4 Brine 
12-22-86 
Bryon Mound 

SAMPLE DESCRIPTION: 

870 ml sample of Brine (tan, murky liquid) 

RESULTS: 

No asbestos fibers 
Other fibers: 

= 2,738 fibers/ml 

= 1,369 fibers/ml 

Length <: 5p<-
Diameter < 0.5̂ -*.̂  

Length ^ 5 ^ - * ^ 
Diameter < O.SyOf,.^ 

Please do not hesitate to call if 1 can be of further assistance 
on this matter. 

Respectfully submitted, 

'wAf^y^yA 
jvy ̂ Bernard, Ph.D. 

Asbestos Testing and 
Abatement Program 

DLB/lt 

b 
b 

p 

b 

p 
LJ 



b 

p 

b 

p , 

EIRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

March 6, 1987 

Mr, Christopher Upton 
Boeing Petroleum Services 
850 South Clearvlew Parkway 
New Orleans, LA 70123 

Dear Chr is : 

In reference to the Bryan Mound Project, the detection limits for the 
asbestos analysis was 8,000 fibers/Uter, 

Sincerely, 

Peter P . Meehsui, J r . 
President 

PPM:kk 

161 James Dr. West • St. Rose, LA 70087 • (504)469-0333 
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L̂  

pi 
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PJ 

b 
p 

D 

n 

D506-01438-09 
Appendix D 

LABORATORY REPORT FOR BRYAN MOUND 

TARRY AREA - INITIAL SAMPLING 



Acs LABS 0 __ 
• • • A N A L Y T I C A L CONSULTING SERVICES December 16 1986 

p 8251 Corporate Ottve • Houston. Texas 77038 • (713) 995-8080 ' 

u 
Mr. Jim Salinas 

p BOEING PETROLEUM SERVICES. INC. 
b 850 South Clearvlew Parkway 

New Orleans, La. 70123-3498 

I Subject: Analysis of three Tar samples. 

Re: Lab No. 10609 P.O. # P-009083-0722 

p Req- No. 2-54628 

Analytical Data: Results reported in milligrams per liter. 

pj I- EP TOX METALS: Method SW-846 EP Toxicity Extraction. 

_ Parameter 

P 

Arsenic 

Antimony 

Barium 

Cadmium 

Chromium 

Hexavalent 
Chrome 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Beryllium 

Boron 

Copper 

Manganese 

Thallium 

NTP- 1 

<0.01 

0.033 

0.89 

<0.01 

0.043 

O.OH 

0.052 

0.27 

0.71 

<0.05 

0.05 

0.017 

0.24 

0-12 

2.3 

<0.05 

NTP- 2 

<0.01 

0.018 

0.98 

<0.01 

0.038 

0.015 

0.023 

0.053 

0.022 

<0.05 

0.03 

0.019 

0.25 

0.18 

2.4 

<0.05 

-continuec 

NTP- 3 

<0.01 

0.027 

0.72 

<0.01 

0.056 

0.019 

0.036 

0.024 

0.053 

<0.05 

0.02 

0.024 

0.18 

0.092 

1.7 

<0.05 

1-



p 

BOEING P 
Lab No. 10609 P 
December 16, 1986 
Page -2- <-̂  

11. PHENOLS: b 

b 
Sample I.D. ppm 
NTP - 1 10.4 ( 

NTP - 2 12.3 . p 

NTP - 3 8.9 *~̂  

b 
H I . CYANIDE: U 

Sample I.D. ppm p 

NTP - 1 0.15 

NTP - 2 0.22 

NTP - 3 0.17 

V. GC/MASS SPEC: 

See attached reports - Results reported in micrograms per liter 

Quality Assurance: Samples are analyzed in accordance with EPA, 
Standard Methods, or ASTM procedures with at least 10% analyzed 
in duplicate. Serial dilutions and/or process spikes are 
routinely employed to assure accuracy and precision of the 
reported data. 

ANALYTICAL CONSULTING SERVJICES. INC. 

Jruce Futrell 
Lab Manager 

BF/bdm. 

P 
b 

0 

p 



n 
U 
n 
Lj 

BOFING 
Lab No. 10609 
December 16, 1986 
Sample Description: 
Fg. 1 

NTP - 1 

GAS CHROMATOGRAPHIC ANALYSIS 

b 

p 
U 

BASE/NEUTRAL EXTRACTABLES UG / L 

Bis(2-chloroethyl)ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene < 
1,2-Dichlorobenzene 
Bis(2-chloroisopropyl)ether 
Hexachloroethane 
N-Nitrosodi-n-propyl amine < 
Nitrobenzene < 
Isophorone ' 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene < 
Naphthalene 
Hexachlorobutadlene 
Hexachlorocyclopentadiene 
Acenaphthylene < 
Dimethyl phthalate < 
2,6-Dinitrotoluene < 
Acenaphthene < 
2-Chloronaphthalene < 
2,4-Dinitrotoluene * 
Fluorene < 
4-Chlorophenyl phenyl ether ' 
Diethylphthalate < 
N-Nitrosodiphenylamine < 
4-Bromophenyl phenyl ether < 
Hexachlorobenzene < 
alpha-BHC < 
Phenanathrene 
nli L.XlZ^oQGI16 < 

gamma-BHC < 
beta-BHC 
delta-BHC 
Heptachlor < 
Dibutyl phthalate 
Aldrin < 
Heptachlor epoxide 
Endosulfan I < 
Fluoranthane < 
Pyrene < 
Endrin < 

-continued-

c 5.7 
c 1.9 
t 4.4 
c 1.9 
: 5.7 
t 1.6 

5.0 
: 1.9 

2.2 
c 5.3 
t 1.9 
c 1.6 
t 0.9 
c 5.0 
: 3.5 
t 1.6 

1-9 
t 1.9 

1-9 
: 5-7 

1-9 
: 4.2 

1-9 
I 1 - 9 

1.9 
: 1-9 

5-0 
6-0 
1-9 

: 3.1 
4-2 

c 3.1 
1.9 

56.2 
1-9 

c 2-2 
5.0 

: 2.2 
1.9 

c 5-0 



BOEING 
Lab No. 10609 
December 16, 1986 
Sample Description: 
Pg. 2 

NTP 

UG / 

Benzidine i 
Endosulfan II 
Dieldrin < 
4, 4'-DDE 
4,4'-DDD 
Butyl benzyl phthalate < 
Endrin aldehyde < 
Endosulfan sulfate 
4,4'-DDT i 
Chrysene < 
Benzo(a)anthracene < 
3,3'-Dichlorobenzidine < 
Di-n-octylphthalate « 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene < 
Benzo(k)fluoranthene < 
Benzo(a)pyrene < 
Indeno(1,2,3-c,d)pyrene < 
Di benzo(a,h)anthracene < 
Benzo{ghi)perylene 
N-Nitrosodimethyl amine < 
Chlordane < 
Toxaphene < 
PCB 1016 ' 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

: 44.0 
t 5.0 

2.5 
c 5-6 

2.8 
t 2-5 

5.0 
: 5.6 

4.7 
2-5 
7-8 

c 16-5 
[ 2-5 
! 2-5 

4.8 
: 2.5 

2.5 
: 3.7 

2-5 
t 4.1 
t 5.0 
c 50-0 
: 67-0 
c 50-0 
: 30.0 
t 50-0 

50. 0 
c 50.0 
c 36.0 
{ 50.0 

p 

p 

p 

p 

o 

ACID EXTRACTABLES UG / 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

2.7 
3-3 
3.6 
2.7 
2-7 
3.0 
2.7 

42-0 
7.2 

24.0 
3-6 

-continued-



p 
b 

BOEING 
Lab No. 10609 
Decefflt>er 16 , 1986 
Sample D e s c r i p t i o n : 
Pg. 3 

NTP - 1 

OTHERS UG / L 

2,3,7,8 TCDD 
Methylhydroxybenzoate 
Methyl naphthalene 

PURGEABLE ORGANICS 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
cis-l,3-Dichloroporpene 
2-Chloroethylvinyl ether • 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Acrolein 
Acrylonitrile 

5.7 
9-3 
2-5 

UG / 

5.0 
5.0 
5-0 
5-0 
2.8 
5.0 
2-8 
4-7 
1-6 
1.6 
2.8 
3-8 
2.8 
2.2 
6-0 
5-0 
1-9 
4.4 
3.1 
5-0 
5-0 
5-0 
4-7 
6-9 
4-1 
6.0 
6.4 
7-2 
2-0 

11-9 



BOEING 
Lab No. 10609 
December 16, 1986 
Sample Description; 
Pg. 1 

NTP - 2 

GAS CHROMATOGRAPHIC ANALYSIS 

BASE/NEUTRAL EXTRACTABLES U G / L 

Bis(2-chloroethyl)ether < 
1,3-Dichlorobenzene < 
1,4-Dichlorobenzene < 
1,2-Dichlorobenzene < 
Bis(2-chloroisopropyl)ether < 
Hexachloroethane < 
N-Nitrosodi-n-propyl amine < 
Nitrobenzene < 
Isophorone < 
Bis(2-chloroethoxy)methane < 
1,2,4-Trichlorobenzene < 
Naphthalene < 
Hexachlorobutadlene < 
Hexachlorocyclopentadiene < 
Acenaphthylene < 
Dimethyl pbthalate < 
2,6-Dlnltrotoluene < 
Acenaphthene < 
2-Chloronaphthalene < 
2,4-Dinitrotoluene < 
Fluorene < 
4-Chlorophenyl phenyl ether * 
Diethylphthalate < 
N-Nitrosodiphenylamine < 
4-Bromophenyl phenyl ether < 
Hexachlorobenzene < 
alpha-BHC < 
Phenanathrene 
Anthracene < 
gamma-BHC 
beta-BHC 
delta-BHC 
Heptachlor 
Dibutyl phthalate 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Fluoranthane 
Pyrene 
Endrin 

-continued-

5.7 
1-9 
4.4 
1.9 
5.7 
1-6 
5.0 
1.9 
2.2 
5.3 
1-9 
1-6 
0-9 
5-0 
3-5 
1.6 
1.9 
1.9 
1-9 
5.7 
1.9 
4.2 
1.9 
1.9 

: 1-9 
c 1-9 

5.0 
6.4 

! 1.9 
c 3.1 
c 4-2 
( 3-1 
( 1-9 

6.8 
( 1-9 
c 2-2 
c 5-0 
< 2.2 
( 1.9 
< 5-0 

b 
b 

n 

P 
b 

0 



y 
p 

BOHiNG 
Lab No. 10609 
December 16, 1986 
Sample Description; 
Pg. 2 

NTP - 2 

UG / 

P), 

Benzidine 
Endosulfan II 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
Butyl benzyl phthalate 
Endrin aldehyde 
Endosulfan sulfate 
4,4'-DDT 
Chrysene 
Benzo(a}anthracene 
3,3'-Dichlorobenzidine 
Di-n-octylphthalate 
Bis(2-ethylhexyl)phthalate 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a > pyrene 
Indeno(1,2.3-c,d)pyrene 
Dibenzo < a,h)anthracene < 
Benzo{ghi)perylene 
N-Nitrosodimethyl amine < 
Chlordane 
Toxaphene < 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

c 44.0 
( 5-0 
c 2-5 
c 5.6 
c 2-8 
( 2-5 
t 5-0 
c 5.6 
c 4.7 
c 2.5 
t 7.8 
c 16.5 
t 2.5 
c 2.5 
t 4.8 
c 2.5 
t 2.5 
c 3-7 
! 2-5 
t 4.1 
: 5-0 
c 50-0 
: 86-7 
t 50-0 
t 30-0 
c 50-0 
c 50.0 
c 50-0 
c 36.0 
c 50-0 

ACID EXTRACTABLES 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

UG / 

2-7 
3.3 
3-6 
2-7 
2-7 
3-0 
2.7 

42.0 
2-4 

24-0 
3-6 

-continued-



BOEING 
Lab No. 10609 
December 16, 1986 
Sample Description; 
Pg. 3 

NTP - 2 

OTHERS UG / 

2,3,7,8 TCDD 
Methyl naphthalene 

7.3 
2-b 

PURGEABLE ORGANICS UG / 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Di bromochloromethane 
1,1,2-Trichloroethane 
cis-l,3-Dichloroporpene 
2-Chloroethylvinyl ether ' 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Acrolein 
Acrylonitrile 

5.0 
5.0 
5.0 
8.7 
2.8 
5.0 
2.8 
4.7 
1.6 
1. 
2. 
3. 
2, 
2. 

6 
8 
8 
8 
2 

6.0 
5.0 
1.9 
4.4 
3. 
5. 
5. 
5. 
4 
6, 

1 
0 
0 
0 
7 
9 

4.1 
"6.0 
7.5 
7.2 
2.0 

10-0 

b 



p 

BOEING 
Lab No. 10609 
December 16, 1986 
Sample Description--
Pg. 1 

NTP - 3 

b 
GAS CHROMATOGRAPHIC ANALYSIS 

P 

r~i 

p 
o 

BASE/NEUTRAL EXTRACTABLES U G / L 

Bis(2-chloroethyl)ether 
1,3~Dichlorobenzene 
1,4-Dichlorobenzene ' 
1,2-Dichlorobenzene 
Bis{2-chloroisopropyl)ether 
Hexachloroethane 
N-Nitrosodi-n-propyl amine * 
Nitrobenzene 
Isophorone < 
Bis(2-chloroethoxy)methane 
1,2,4-Trichlorobenzene < 
Naphthalene < 
Hexachlorobutadlene < 
Hexachlorocyclopentadiene 
Acenaphthylene * 
Dimethyl phthalate 4 
2,6-Dinitrotoluene * 
Acenaphthene * 
2-Chloronaphthalene < 
2,4-Dinitrotoluene < 
Fluorene < 
4-Chlorophenyl phenyl ether 4 
Diethylphthalate < 
N-Nitrosodiphenylamine 4 
4-Bromophenyl phenyl ether < 
Hexachlorobenzene < 
alpha-BHC < 
Phenanathrene 
Anthracene < 
gamma-BHC 4 
beta-BHC < 
delta-BHC 4 
Heptachlor < 
Dibutyl phthalate < 
Aldrin < 
Heptachlor epoxide < 
Endosulfan I < 
Fluoranthane < 
Pyrene < 
Endrin < 

-continued-

t 5.7 
c 1.9 
c 4.4 
( 1.9 
: 5.7 
c 1.6 
t 5.0 
c 1.9 
: 2.2 
t 5.3 

1.9 
c 1.6 
: 0.9 

5.0 
: 3.5 
c 1.6 

1.9 
: 1.9 

1.9 
: 5.7 

1.9 
: 4.2 

1.9 
1.9 
1.9 
1.9 
5-0 
7-5 
1.9 
3.1 
4.2 
3.1 
1.9 
2.5 
1.9 
2.2 
5.0 
2.2 
1.9 
5.0 



BOEING 
Lab No. 10609 
December 16, 1986 
Sample Description; 
Pg. 2 

NTP - 3 

UG / 

Benzidine < 
Endosulfan II 
Dieldrin < 
4,4"-DDE 
4,4'-DDD 4 
Butyl benzyl phthalate < 
Endrin aldehyde < 
Endosulfan sulfate < 
4,4'-DDT < 
Chrysene 
Benzo(a)anthracene 4 
3,3'-Dichlorobenzidine 4 
Di-n-octylphthalate < 
Bis{2-ethylhexyl)phthalate 
Benzo(b)fluoranthene < 
Benzo(k)fluoranthene 4 
Benzo(a)pyrene < 
Indeno(1,2,3-c,d)pyrene < 
Dibenzo(a,h)anthracene < 
Benzo(ghi)perylene < 
N-Nitrosodimethyl amine < 
Chlordane < 
Toxaphene < 
PCB 1016 
PCB 1221 < 
PCB 1232 
PCB 1242 < 
PCB 1248 
PCB 1254 
PCB 1260 

44.0 
t 5.0 

2.5 
c 5.6 

2.8 
: 2.5 
: 5.0 
c 5.6 

4.7 
c 2.5 

7.8 
c 16.5 

2.5 
: 2.5 

4.8 
: 2.5 

2.5 
c 3-7 

2.5 
t 4.1 
: 5.0 
c 50.0 

95.0 
c 50.0 

30.0 
: 50.0 
: 50.0 
i 50-0 
: 36.0 
c 50.0 

n 
U 

ACID EXTRACTABLES UG / 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

2. 
3. 
3. 
2. 
2. 
3. 
2, 

42.0 
2-4 

24-0 
3-6 

.7 
,3 
,6 
. 7 
. 7 
.0 
.7 

-continued-

b 



BOEING 
Lab No. 10609 
December 16, 1986 
Sample Description: 
Pg. 3 

NTP - 3 

b 

n lb 

OTHERS 

2,3 P,8 TCDD 
Methyl naphthalene 

PURGEABLE ORGANICS 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
cis-l,3-Dichloroporpene 
2-Chloroethylvinyl ether • 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Acrolein 
Acrylonitrile 

UG / 

UG / 

8.0 
2-1 

5.0 
5.0 
5.0 
5.0 
2-8 
5.0 
2.8 
4.7 
1.6 
1.6 
2.8 
3.8 
2.8 
2.2 
6.0 
5.0 
1-9 
4-4 
3-1 
5.0 
5-0 
5.0 
4.7 
6.9 
4-1 
6-0 
6-0 
7.2 
2-0 
10-0 
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i ^ B ANALYTICAL CONSULTING SERVICES 
^ 5 1 Corporate Drive • Houston. Texas 77038 • (713) 995-8080 April 8 , 1987 

Mr- Chris Upton 
BOEING PETROLEUM SERVICES 
850 S- Clearvlew Parkway 
New Orleans, La. 70123 

Subject: Sampling and Analysis of the Tar Pit by Cavern 101. 
Bryan Mound SPR Site - Freeport, Texas 

Re: Lab No. 11251 

Contract # P-010459-0912 

Analysis of ten samples in accordance with above referenced contract, 

Please attached reports. 

WJALYTICAL C^SULTING 

AiTyyyyyT-
/Ernest P. Williams 

ALYTICAL CONSULTING SERVICES, INC. 

. . \ 
lliams 

Lab Director 

EPW/bdm. 
End. 
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PflRT fl: EP Toxicity EPfl Method 1310 SH-846. 

flNflLVTICFIL DflTfl: Results reported in micrograms per liter (ppb> extracted basis. 

114-lfl 
Parameter 114-lfl Duplicate 115-2fl 116-3fl 117-4fl 118-5fl 119-6fl 120-7fl 121-afl 

<10 

<10 

<1 

<10 

<10 

18 

<20 

<2 

<20 

<20 

<10 

<20 

(10 

<100 

l22-9fl 123-10fl 
Method 

Detect Lill)it 

ftrsen i c 

Bariuin 

CadrTiiuiTi 

Chrom i um 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Lindane 

Methoxchlor 

Toxaphene 

2,4-0,2,4, 
5~TP 

S i 1 ••..•ex 

25 

<10 

<1 

<10 

<10 

.39.5 

<2e 

<2 

<20 

<20 

-<10 

<20 

<10 

<100 

28 

<10 

<1 

<10 

<IQ 

36 

<20 

<2 

<19 

12 

<1 

<10 

<10 

8.6 

<20 

<2 

<20 

<20 

<10 

<20 

<10 

: 100 

13 

<10 

<1 

<10 

<10 

2.4 

<20 

<2 

<20 

<20 

<10 

<2e 

<10 

<100 

<19 

<10 

<1 

<10 

<10 

<2 

<20 

<2 

<20 

<20 

<10 

<20 

<10 

<100 

<10 

15 

<1 

<10 

<10 

<2 

<20 

<2 

<20 

<20 

<10 

<20 

< 10 

<100 

<10 

12 

3 

16 

40 

<2 

<20 

<2 

<20 

<20 

<10 

<20 

•C10 

<100 

<10 

12 

<1 

<1Q 

<ia 

32.8 

<29 

<2 

<20 

<20 

<10 

<20 

<10 

<100 

<10 

150 

<1 

<10 

<10 

2. 

<20 

<2 

•<20 

<20 

<10 

<20 

<10 

<ie0 

<10 

44 

•< 1 

<10 

<10 

<2 

<2e 

<2 

<20 

<20 

<10 

•<20 

<10 

< 100 

10 

10 

1 

10 

10 

2 

20 

2 

20 

20 

10 

20 

10 

100 

C b b b b C b b b b C b b b b b D C b } CP) C D y y y c y CTD CTJ CTD CTJ c y 
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Lab No. 11251 
Contract # P-810459-0912 
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Page -3-

PflRT B: EPA Method 3050 

ANflLVTICAL DATA: Result-

CC cc j C77 c y y y C77 C7J PIP Cb Cb Cb bb] bb 

SU 846. Digestate Samples 

reported in milligrams per UilograiTt sample basis. 

P.arameter 

fintimony 

Arsen i c 

Beryllium 

Cadmium 

Chrom i um 

Copper 

Lead 

NicUel 

Selenium 

Silver 

Thallium 

Zinc 

Phariols 

Cy-anide 

Asbestos 

IH-lfl 

<0.06 

0.9 

<0.02 

<0.02 

5.0 

5 

21 

0.47 

4.0 

<0.4 

<0.04 

<0.4 

14.8 

0.047 

0.0H 

N.D. 

115-2fl 

<0.06 

0.8 

<0.02 

<0.02 

7 

10 

30 

0.10 

6 

<0.4 

•<0.04 

<0.4 

25 

0.9:35 

0.018 

N.D. 

116-3A 

<0.06 

1.4 

<0.02 

0.02 

5.2 

13 

45 

0.06 

12 

<0.4 

<0.84 

<0.4 

65 

0.054 

<0,005 

N.D. 

116-3A 
Duplicate 

<0.06 

1.8 

<0.02 

0.29 

5.8 

12 

50 

0.04 

11 

<0.4 

<0.04 

<0.4 

70 

0.060 

<0.005 

N.D. 

117-4fl 

<0.06 

0.9 

<0.02 

<0.02 

6.0 

11 

50 

0.07 

9.0 

•<0.4 

<0.04 

<0.4 

30 

-C0.010 

<0.005 

N.D. 

118-5A 

<0.06 

1.1 

<0.02 

0.13 

6.9 

15 

40 

0.06 

11.9 

<0.4 

<0.04 

<0.4 

60 

0.0.35 

0.030 

N.D. 

119-6A 

<0.06 

1.5 

<0.02 

0.07 

0.7 

2.8 

42 

<0.04 

10.1 

<0.4 

<0.04 

•<0.4 

17.0 

<0.010 

0.010 

N.D. 

120-7A 

<0.06 

0.30 

<0.02 

<0.02 

14.3 

7.4 

19 

0.42 

11.0 

<0.4 

<0.04 

<0.4 

31 

<0.010 

0.008 

N.D. 

121-8fl 

<0.06 

0.63 

<0.02 

<0.02 

3.8 

4.0 

32 

0.18 

9.0 

<0.4 

<0.04 

<0.4 

25 

0.220 

0.041 

N.D. 

l22-9fl 

<0.06 

1.0 

<0.02 

0.06 

1.7 

4.0 

24 

0.05 

5.5 

<0.4 

<U. 04 

<0. 4 

23 

0.170 

0. 023 

N.D. 

123-10A 

<0.06 

1.1 

<0.02 

0.08 

6.0 

11.1 

39 

•<0.04 

10.4 

<0.4 

•a3.04 

•<0.4 

54 

0.230 

0.052 

N.D. 

Method 
Detect Linit 

0.06 

0.020 

0.020 

0.020 

0.200 

0.020 

0.200 

0.040 

0.200 

0.400 

0.040 ^ 

0.400 

0.200 

0.010 

0.005 

UnUnonn 
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PflRT C: eC.41S Methods 8240, 8250, 8270. 

ANALYTICAL DATA: Results reported in milligrams per Uilogram sample basis 

I. PURGEflBLES - (GC/MS Method 624> 

Parameter 

Chloromethane 
Bromomethane 
Uinyl Chloride 
Chloroethane 
Methylene chloride 
Tr ichIorofluoromethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,l-Trichloroethane 
Carbon tetrachloride 
Bromod ich1oromethane 
1,2-Dichloropropane 

Tr ichIoroethene 
Benzene 
D i broiTioch 1 orome thane 
1,1,2-Trichloroethane 
cis-l,3-D i ch1oroporpene 
2-Ch1oroethylvinyl ether 
Bromoform 
1,1,2,2-Tetrach1oroethane 
Tetrachloroethene 
Toluene 
Ch loroberizene 
Ethyl bi^nzene 
Aero i e i n 
Acrylonitrile 

IH-lfl 

<0.05 
<9.05 
<Q.05 
O.05 
<0.03 
<Q.05 
<0.03 
<Q.04 
<Q.QZ 
•(0.02 
<a.03 
<Q.04 
<0.03 
<0.03 
<0.06 
<a.05 
<0.02 
<Q.06 
<0.06 
<0.05 
<Q.05 
<:0.05 
<0.05 
<;0.09 
<0.07 
<:0.06 
<;g.07 
<0.09 
<0.82 
<0.100 

115-2fl 

<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0. 05 
<0.03 
<0.04 
<e.02 
•<0. 02 
<O.03 
<0.04 
<0.03 
<0. 03 
<0. 06 
<0.05 
<0.02 
<0,06 
<0.e6 
<0. 05 
<0,05 
<0.05 
<0.05 
•<0.09 
<0.07 
<0.06 
•:::0.e7 
<0.e9 
<8.02 
<8.100 

116-3A 

<0.05 
<0.05 
<O.05 
<0.05 
<0. 03 
•=;0.05 
<0.03 
<0.04 
<0.02 
<0.02 
<0.03 
<0.04 
<0.03 
•<0.03 
<0.06 
<0a05 
<0.02 
<0.06 
<0.06 
<0.05 
<0.05 
<0.05 
<0.05 
<0. 09 
<0.07 
<0.06 
<0.07 
•<0, 09 
<0.02 
•<.Q. 1 0 0 

117-4A 

<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<O.05 
<0.03 
<0.04 
<0.02 
<0.02 
<0.03 
<0.04 
<0.03 
<0.03 
<0.06 
<0.05 
<0.02 
<0a06 
<0.06 
<0.05 
<0.05 
<0.05 
<0.05 
<0.09 
<0.07 
<0.06 
<0.07 
<0.09 
<0.02 
<0.100 

118-5A 

<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.03 
<0.04 
<0.02 
<0.02 
<0.03 
<0.04 
<0.03 
<0.03 
<0.06 
<0.05 
<0.02 
<0.86 
<0.06 
<0.05 
•<0.05 
<0.05 
<0.05 
<0.09 
<0.07 
<0.06 
<e.07 
<0.09 
<e.02 
<0.100 

119-6fl 

<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.03 
<0.04 
•<0.02 
<0.02 
<0.03 
<0.04 
<0,03 
<0.03 
<0.06 
<0.05 
<0.02 
<0.06 
<0.06 
<0.05 
<0.05 
<0.05 
•;r.0.05 
•<0.09 
•<0.07 
<0.06 
<0.&7 
•:;0.09 
<0.02 
<0.100 

120-7fl 

<0.85 
<0.05 
<0.05 
<0.05 
<0. 03 
<0.05 
<0.03 
<0.04 
<0.02 
<0.82 
<0.03 
<0.04 
<0.03 
<0. 03 
<0.06 
<0.05 
<0.02 
<0.06 
<0.06 
<0. 05 
•;8.05 
<0.05 
<0.05 
<0.09 
<0.67 
<0. 06 
<0. 07 
<0. 09 
<0.02 
<0.100 

I21-8fl 

<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.03 
<0.04 
<0.02 
<0.02 
<0.03 
<0.04 
<0. 03 
<0.03 
•<0. 06 
<0.05 
<0.02 
<0.06 
<0.06 
<0.05 
<0.05 
<0. 05 
<0. 05 
<0.09 
•.:0.07 
••(0.06 
•̂ (0. 87 
<8.09 
<0.02 
<0.100 

122-9A 

<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.03 
•<0.04 
<0.02 
<0.02 
<8.03 
<0.04 
<0.03 
<0.03 
<0.06 
<0.05 
<0.02 
<0.06 
(0.06 
<0.05 
<0.05 
<0.05 
<0.05 
•<0.09 
<0.07 
<0. 06 
(8.07 
(8.09 
(0.02 
(8.100 

123-10A 

<0.05 
<0.05 
<O.05 
<0.05 
<0.03 
<0a05 
<0.03 
<0,04 
<0.02 
<0.02 
<0.e3 
<0.04 
<0. 03 
<0.03 
<0.06 
<0.05 
<0.02 
<0.06 
<0.06 
<0.05 
<0.05 
<0.05 
<0.05 
(0.09 
<0.07 
•(0.06 
(0.07 
<0.09 
(0.02 
(0.100 

CbD C b C7J CTJ CO b b CO y j PC CTJ CD c c C7D 
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PflRT C: GC.-'MS Methods 8240, 8250, 8270. 

II. Base.'-Neutral E:«:tractables CGC-'MS Method 625) 

Parameter 

Cb) C7T y y CTD CTJ TTC} CTT cy 

Bis<2-chloroethyl)ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis<2-chloroisopropyl)ether 
Hexach 1 or oe tharie 
N-Hitrosodi-n-propyl amine 
N i trobenzene 
1sophorone 
B i 3 ( 2-ch 1 or oethoxy.) methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexach1orobutad i ene 
Hexach1orocycIopentad i ene 
flcenaphthy1ene 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2-Ch1oronaphtha1ene 
2,4-Dinitrotoluene 
Fluorene 
4-Chlorophenyl phenyl ether 
D i ethy1phthalate 
N-N i trosod i pheny1am i ne 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
alpha-BHC 
Phenanathrene 
Anthracene 
gainiTia-BHC 

IH- l f t 

<0.06 
<0.02 
<0.05 
<0.02 
<0.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0.07 
<8.03 
<0.07 
<0.81 
<0.06 
<0.03 
<0.02 
<0.02 
<Q.02 
<0.03 
<0.07 
<0.83 
<0.05 
<0.02 
<0.02 
<0.02 
<0.05 
<:0.06 
(0.87 
(8.85 
(0.85 

115-2fl 

<0.06 
<0.02 
<0.05 
<0.02 
<0.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0. 07 
<0.03 
<0.07 
(0 .01 
<0.06 
<0. 03 
<0.02 
<0.02 
<0.02 
<0.03 
<0.07 
<0.03 
<0.05 
<0.02 
<0. 02 
<0.02 
<0.05 
<0.06 
(8 .07 
(0 .05 
(8 .05 

116-3A 

<0.e6 
<0.82 
<0.05 
<0.02 
<0.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0.07 
<0.e3 
<0.07 
<0.01 
<0.06 
<0.e3 
<0.02 
<0.02 
<0.e2 
<0.83 
<0.07 
<0.03 
<0.05 
<0.02 
<0.02 
<0.02 
<0.05 
<0.06 
<0.07 
(0 .05 
<0.05 

117-40 

<0.06 
<0.02 
<0.05 
<0.02 
<0.08 
<0.03 
<0.05 
<0.03 
<O.04 
<0.07 
<0.03 
<0.07 
<0.01 
<0.06 
<0.03 
<0.02 
<0.02 
<0.02 
<0.03 
<0.07 
<0.03 
<0.05 
<0.02 
<0.02 
<0.02 
<0.05 
<0.06 
<0.07 
<0.05 
(0 .05 

118-5fl 

<0.06 
<0.02 
<0.05 
(0 .02 
<0.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0.07 
<0.03 
<0.07 
<0.01 
<0.06 
<0.03 
<0.02 
<0.02 
<0.02 
<0.03 
<O.07 
<0.03 
<0.05 
<0.02 
<0.02 
<0.02 
<0.05 
<0.06 
<0.07 
(0 .05 
<0.05 

119-6fl 

<0.06 
(0 . 02 
<0,05 
<0.02 
<O.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0.07 
<0.03 
(0 .07 . 
<0.01 
<0.06 
<0.03 
<0.02 
<0.02 
<O.02 
<0.03 
<0.07 
<0.03 
<0.05 
<0.02 
<0. 02 
<0. 02 
<0.05 
(0 .06 
<0.07 
(8 .05 
(8 .05 

120-7A 

<0.06 
<0.02 
<0.05 
<0.02 
<0. 08 
<0.03 
<0.05 
<0.03 
(0 . 04 
<0.07 
(0 .03 
<0.07 
<0.01 
<0.06 
<0.03 
<0.02 
(0 . 02 
<0.02 
<0.03 
<0. 07 
<0.03 
<0.05 
<0.02 
<0.02 
<0.02 
(0 .05 
<0.06 
<0. 07 
(0 .05 
(8 . 05 

121-8fl 

<0.06 
<0.02 
<0.05 
<8.02 
<0.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0. 07 
<0.03 
(0 .07 
<0.01 
<0.06 
<0.03 
<0.02 
<e.02 
<0.02 
<0.03 
<0.07 
<0.03 
•<0.05 
<0.02 
<0.02 
<0.02 
<0.05 
(0 .06 
<8.07 
<0.05 
<8. 05 

122-9fl 

<0.06 
<0.02 
<0.05 
<0.02 
<0.08 
<0.03 
<0.05 
<0.03 
<:0.04 
<0. 07 
<e.03 
<0.07 
<0.01 
<0.06 
<0.03 
<0.02 
<0.02 
<0.02 
<0.03 
<0.07 
<8.03 
<0.05 
(0 . 02 
<0.02 
<0.02 
<0.05 
(0 .06 
(0 .07 
<0.05 
(0 .05 

123-iaA 

<0.06 
<0.02 
<0.05 
<0.02 
<0.08 
<0.03 
<0.05 
<0.03 
<0.04 
<0.07 
<0.03 
<0.07 
<0.01 
<0.06 
<0.03 
<0.02 
<0.02 
<0.02 
<0.e3 
<8.0? 
<0.03 
<0.05 
<O.02 
<8.02 
<0.02 
<0.05 
<0.06 
(0 .07 
(0 .05 
(0 .05 
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PflRT C: GC-'MS Methods 8249, 8259, 8279. 

i r . Base/Neutra l E x t r a c t a b l e s (GC-'MS Method 625) 

ParaiTieter 

beta-BHC 
delta-BHC 
Heptachlor 
D i b u t y l p h t h a l a t e 
A l d r i n 
Heptachlor epoxide 
Endosulfan I 
Fluoranthane 
Pyrene 
Endrin 
Benzidine 
Endosulfan II 
Dieldrin 
4,4'-DDE 
4, 4'-DDD 
Buty l benzyl p h t h a l a t e 
Endr in aldehyde 
Endosulfan s u l f a t e 
4,4'-DDT 
Chrysene 
Benzo ( ̂ ''Jsrithrsiceine: 
3| 3 ' - D i c h l o r o b e r i z i d i n e 
D i - n - o c t y I phtha 1 a te 
Bis(2-ethylhexyl)phthalate 
Benzo < b)f1uoranthene 
Benzo(k)fIuoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-c,d)pyrene 
D i benzo ( a, h ) -an thr acene 
Benzo (' gh i > pery 1 erie 

114-lfl 

( 0 . 0 4 
< 0 . 0 2 
<0a08 
<0 .04 
< 0 . 0 l 
< 0 . 0 3 
<0 .06 
<0a04 
< 0 . 0 2 
<0 .07 
<0 .50 
< 0 . 0 5 
< 0 . 0 3 
<0 .06 
< 0 . 0 6 
< 0 . 0 3 
<0 .04 
<0 .06 
< 0 . 0 5 
<0 .04 
<0. 10 
<0 .20 
<0 .04 
<0 .06 
<0 .04 
( 0 . 0 4 
<0 .04 
<0 .04 
< 0 . 8 3 
( 0 . 8 5 

115-2fl 

<0 .04 
<0 .02 
<0 .08 
<0 .04 
<0 .01 
<0 .03 
( 0 . 06 
<0 .04 
<0. 02 
<0 .07 
<0 .50 
<0 .05 
<0. 03 
<0. 06 
<0 .06 
<O.03 
<0 .04 
<0 .06 
<0 .05 
<0 .04 
<0. 10 
<0a20 
<0.04 
<0.06 
<0.04 
<0.04 
<0.04 
<0.04 
<0 .03 
<0.O5 

116-3A 

< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 8 
< 0 . 0 4 
< 0 . 0 1 
< 0 . 0 3 
< 0 . 0 6 
< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 7 
< 0 . 5 0 
< 8 . 0 5 
< e . 0 3 
< 0 . 0 6 
< 0 . 0 6 
< 0 . 0 3 
< 0 . 0 4 
< 0 . 0 6 
< 0 . 0 5 
< 0 . 0 4 
< 0 . 1 0 
< 0 . 2 0 
< 0 . 0 4 
< 0 . 0 6 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 3 
( 0 . 0 5 

117-4fl 

<0 .04 
< 0 . 0 2 
< 0 . 0 8 
<0 .04 
< 0 . 0 1 
< 0 . 0 3 
<0 .06 
<0 .04 
< 0 . 0 2 
<0 .07 
<0 .50 
< 0 . 0 5 
< 0 . 0 3 
<0 .06 
< 0 . 0 6 
< 0 . 0 3 
<0 .04 
< 0 . 0 6 
< 0 . 0 5 
<0 .04 
< 0 . 1 0 
< 0 . 2 0 
<0 .04 
< 0 . 0 6 
<0 .04 
<0 .04 
<0 .04 
<0. 04 
< 0 . 0 3 
( 0 . 0 5 

118-5fl 

< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 a 
< 0 . 0 4 
< 0 . 0 1 
< 0 . 0 3 
< 0 . 0 6 
< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 7 
( 0 . 5 0 
< 0 . 0 5 
< 0 . 0 3 
< 0 . 0 6 
< 0 . 0 6 
< 0 . 0 3 
< 0 . 0 4 
< 0 . 0 6 
<0 .0S 
<0 .04 
<0 . 10 
< 0 . 2 0 
< 0 . 0 4 
< 0 . 0 6 
<0 .04 
<0 .04 
<0 .04 
( 0 . 0 4 
( 0 . 0 3 
< 8 . 0 5 

119-6fl 

< 0 . 0 4 
< 0 . 8 2 
< 0 . 0 8 
<0 .04 
< 0 . 0 1 
( 0 . 03 
< 0 . 0 6 
< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 7 
< 0 . 5 0 
< 0 . 0 5 
< 0 . 0 3 
( 8 , 0 6 
< 0 . 0 6 
<0 . 03 
< 0 . 0 4 
< 0 , 0 6 
< 0 . 0 5 
( 0 . 0 4 
< 0 . 1 0 
< 0 . 2 0 
< 0 . 0 4 
<0 . 06 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 3 
( 0 . 05 

120-7A 

<0 .04 
< 0 . 0 2 
< 0 . 0 8 
<0 .04 
<0 .01 
< 0 . 0 3 
<0 .06 
<0 .04 
•<0. 02 
<0 .07 
< 0 . 5 0 
( 0 . 0 5 
< 0 . 0 3 
< 0 . 0 6 
< 0 . 0 6 
< 0 . 0 3 
<0. 04 
< 0 . 0 6 
< 0 . 0 5 
<0 .04 
<0. 10 
< 0 , 2 0 
( 0 . 04 
< 0 . 0 6 
<0. 04 
<0 .04 
<0. 04 
( 0 . 0 4 
< 0 . 0 3 
( 0 . 05 

121-8fl 

<0 .04 
( 0 . 0 2 
( 0 . 0 8 
<0 .04 
<0 .01 
< 0 . 0 3 
< 0 . 0 6 
<0 .04 
< 0 . 0 2 
< 0 . 0 7 
< 0 . 5 0 
< 0 . 0 5 
< 0 . 9 3 
<0. 06 
<0, 06 
<0. 03 
( 0 . 0 4 
( 0 , 06 
< 0 , 0 5 
( 0 . 04 
<0. 10 
<0. 20 
( 0 . 0 4 
<0. 06 
<0a04 
<8 .04 
( 0 . 0 4 
( 0 . 04 
( 0 . 0 3 
( 0 . 95 

i22-9A 

<0 .04 
< 0 . 0 2 
< 0 . 0 8 
<0 .04 
<0 .01 
<0a03 
< 0 . 0 6 
<0 .04 
< 0 . 0 2 
< 0 . 0 7 
< 0 . 5 0 
< 0 . 0 5 
< 0 . 9 3 
< 0 . 0 6 
< 0 . 0 6 
< 0 . 0 3 
<:0.04 
< 0 . 0 6 
< 0 . 0 5 
<0 .04 
<0. 10 
< 0 . 2 0 
( 0 . 0 4 
< 0 . 0 6 
( 0 , 0 4 
( 0 . 0 4 
<0 .04 
<8. 04 
< 0 . 0 3 
( 0 . 05 

123-I0f l 

< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 8 
< 0 . 0 4 

0 . 0 2 
< 0 . 0 3 
<0.O6 
< 0 . 0 4 
< 0 . 0 2 
< 0 . 0 7 
< 0 . 5 0 
< 0 . 0 5 
< 0 . 0 3 
< 0 . 0 6 
< 0 . 0 6 
< 0 . 0 3 
< 0 . 0 4 
< 0 . 0 6 
< 0 . e 5 
< 0 . 0 4 
< 0 . 1 0 
< 0 . 2 0 
< 0 . 0 4 
< 0 . 8 6 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 4 
< 0 . 0 4 
( 0 . 0 3 
( 0 . 0 5 

CTJ CTJ y j CTJ CTJ c y CTJ .CTJ c c Cb Cb Cb Cb Cb Cb CO 
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PflRT C: GC'-MS Methods S240, 8250, 8270. 

II. Base.-'Neutral Extractables <GC/MS Method 625) 

cy cy cy y j CTJ CTJ y j CJ 

Parameter 

N-Nitrosodimethyl amine 
Chlordane 
Toxaphene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

114-lfl 115-2fl 116-3fl 117-4fl 118-5fl 119-6A 129-7fl 121-8fl 122-9A 123-IOfl 

<0.04 
<0,500 
<0.700 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0. 04 
<0.500 
<O.700 
<0. 1 
<0. 1 
<0. I 
<0. I 
<0. 1 
<0. 1 
<0. 1 

<0.04 
<0.500 
<0.70O 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.04 
<0.500 
<0.700 
<0. 1 
<0. 1 
<0.1 
<0. 1 
<0. 1 
<0. 1 
<0.1 

<0.04 
<0.500 
<0.708 
<0. 1 
<0. 1 
<0. 1 
<0. 1 
( 0 . 1 
<0. 1 
<0. 1 

<0.04 
<0.500 
<0.700 
<0. 1 
<0.1 
<0. 1 
<0. 1 
<0. 1 
<0. 1 
<0. 1 

<0.04 
<0.500 
<0.700 
<0. 1 
<0. 1 
<0. 1 
<0. 1 
<0.1 
<0. l 
<0. 1 

<0.04 
<0.500 
<0.7Q0 
<0. 1 
<0. 1 
<0. 1 
<0. 1 
<0. 1 
<0. I 
<0. 1 

<0.04 
<0.500 
<0.700 
<0. I 
<0. 1 
<0. I 
<0. 1 
<0. I 
<0. I 
(0 .1 

<0.04 
<0.500 
<0.700 
<0. I 
<0. 1 
<0.1 
<0. 1 
<0. I 
<0.1 
<0. I 

I I I . flcid Extract-ables 

Parameter 

Phenol 
2-Chloropheriol 
2-Ni trophenol 
2,4-D i methyIphenoI 
2,4-Oichlorophenol 
4-Ch I oro-3-iTiethy 1 pheno 1 
2,4,6-Tr i ch1orophenol 
2,4-Dinitrophenol 
4-Hitrophenol 
2-Methy1-4 ,6-d i n i t ropheno1 
Pentachlor-opher-^ol 
2 , 3 , 7 , 8 TCDD 
Methy 1 hydro:x;ybenzoate 
Methy 1 n-aphtha 1 er"ie 

114- l f l 

<9.06 
<0.07 
<0.07 
<0.07 
<0.07 
<0.08 
<0.08 
<0.50 
<0.08 
<0..3W 
<0.04 
<0.08 
<0.89 
<0.09 

I15-2f l 

<0.06 
<0.07 
<0. 07 
<0.07 
<0.07 
<0.0a 
<0.08 
<0.50 
<0.03 
<0.30 
<0.04 
(0 . 08 
<0.09 
(0.09 

116-3A 

<0.06 
<0.07 
<0.07 
<0.07 
<0.07 
<0.08 
<0.Q8 
<0.50 
<0.08 
<0.30 
<0.04 
<0.08 
(0 .09 
(0 .09 

i l 7 - 4 f l 

<0.06 
<0.07 
<0.07 
<0.07 
<0.07 
<0.08 
<0.08 
<0.50 
<0.08 
<0. 30 
( 0 . 04 
<0. 08 
(0 .09 
<0.09 

118-5fl 

<0.06 
<0.07 
<0.07 
<0.07 
<0.07 
<0.08 
<0.08 
<0.50 
<0.08 
<0. 39 
<0.04 
<0.08 
<0.09 
<e.09 

119-6fl 

<0.06 
<O.07 
<0.07 
<0.07 
<0.07 
<0.08 
<0.08 
<0.50 
<0.08 
<0.30 
<0.04 
<0.03 
<0.89 
<0.e9 

120-7fl 

<0. 06 
<0.07 
(0 . 07 
<0.07 
<0.07 
<0.08 
<0.08 
<0.50 
<0. 08 
<0.30 
<0.04 
<0. 03 
(0 . 09 
(0.09 

121-8fl 

<0.06 
(0.07 
<0.07 
<0.07 
•<0.07 
<0.0a 
<0.0a 
<0.50 
(0 .08 
<0. 30 
(0 .04 
<0.08 
(8 .09 
(0 .99 

122-9fl 

<0.06 
<0.07 
<0.07 
<0.07 
<8.07 
<0.08 
<0.08 
(0 .50 
<0,08 
<0. 30 
<0.04 
(0 .93 
(0.09 
(0.99 

123-IOfl 

<0.06 
<0.07 
<0.07 
<0.07 
<0.07 
<0.08 
<0.08 
<0.50 
<0.0a 
<0. 30 
<0.04 
<8.08 
(0 .09 
<0.09 
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y ^ 

ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES 
2445 Florida Avenue 

Kenner, Louisiana 70062 
(504) 469-0333 

LABORATORY REPORT 

Prepared For: Boeing Petroleum Service, Inc. 

Sample Description: 20 Solids 

Laboratory Number: 86099917 
Date Received: 09/29/86 

Job Number: Not Supplied 
Sampled By: Client 

Analyses Requested: Herbicides, Pesticides and 8 EP Toxicity Metals 

RESULTS 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

#3 Blank 

Concentration (mg/l) 

BDL 
BDL 
BDL 
BDL 
0.06 
0.0361 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 

V 0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
C admi um 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

#4 Blank 

Concentration (mg/l) 

BDL 
0. 

BDL 
BDL 
0. 
0. 

BDL 
BDL 

13 

07 
0373 

RDL (mg/l ) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

EmA 
- c o n t i n u e d -

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



y^ 
Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD Lab Blank 

Concentration (mg/1)-

BDL 
BDL 
BDL 
BDL 
BDL 
0.0010 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0,05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 3 A 

Concentration (mg/l) 

0.004 
0.60 
0.005 

BDL 
0.06 
0.0006 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 3 B 

Concentration (mg/l) 

0.005 
0.77 
0.005 

BDL 
0.06 
0.0014 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL 

Concentration ( 

BDL 
0. 

BDL 
BDL 
BDL 
0. 

BDL 
BDL 

68 

0318 

PD 3 C 

mg/l) RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

EmA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 



p 
J A 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WI 

Concentration 

BDL 
0. 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

36 

- PD 3 D 

(mg/l) RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 3 E 

Concentration (mg/l) 

BDL 
0. 
0. 

BDL 
BDL 
0. 

BDL 
BDL 

38 
005 

0012 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0,05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 3 B 

Concentration (mg/l) 

BDL 
0.30 

BDL 
BDL 
BDL 
0.0006 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 3 G 

Concentration (mg/l) 

BDL 
0.35 

BDL 
BDL 
BDL 
0.0018 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCL^TES, INC. 



Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 3 H 

Concentration (mg/I) 

BDL 
0.28 

BDL 
BDL 
BDL 
0.0008 

BDL 
BDL 

n 
b 

WL PD 3 I 

Concentration (mg/l) 

BDL 
0. 
0. 

BDL 
BDL 
0. 

BDL 
BDL 

46 
005 

0012 

WL 

Concentration ( 

PD 3 J 

mg/l) 

BDL 
0.58 
0.007 

BDL 
0.05 
0.0008 

BDL 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

WL PD 3 J-Dnplicate 

Concentration (mg/l) 

BDL 
0.50 
0.008 

BDL 
0.06 
0.0012 

BDL 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCUTES, INC. 



p 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Concentrat 

BDL 
0. 
0. 

BDL 
BDL 
0. 

BDL 
BDL 

WL 

ion 

42 
006 

0370 

PD 4 K 

:mg/l) RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
O.Oi 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 4 L 

Concentration (mg/l) 

BDL 
0.66 
0.008 

BDL 
0.05 
0.0030 

BDL 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 4 L-Duplicate 

Concentration (mg/l) 

BDL 
0.56 
0.005 

BDL 
BDL 
0.0024 

BDL 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 4 M 

Concentration (mg/l) 

BDL 
0.88 
0.019 

BDL 
0.12 
0.0018 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 



p ^ 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL 

Concentration ( 

BDL 
o; 
0, 

BDL 
BDL 
0, 

BDL 
BDL 

56 
Oil 

0012 

PD 4 » 

'mg/D 

WL PD 4 0 

Concentration (mg/l) 

0 
0 
0 

BDL 
0 
0 

BDL 
0 

004 
67 
009 

.08 

.0010 

.01 

RDL (mg/l) 

0,002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0,05 
0,0002 
0.002 
0.01 

b 

p 
p 

p 

P 

b 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 4 P 

Concentration (mg/l) 

BDL 
0.55 

BDL 
BDL 
BDL 
0.0018 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

P 
L 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 4 Q 

Concentration (mg/l) 

BDL 
0. 
0. 

BDL 
BDL 
0, 

BDL 
0. 

55 
005 

0010 

01 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p y 
Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Test 

^ 

1 1 

b 
~̂  

U 

P 
1 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

WL PD 4 R 

Concentration (mg/l) 

BDL 
0.59 
0.008 

BDL 
BDL 
0.0020 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

WL PD 3 S 

Concentration (mg/l) 

BDL 
0.60 
0.019 

BDL 
0.13 
0.0014 

BDL 
0.02 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

WL PD 4 T 

Concentration (mg/l) 

BDL 
0.47 
0.009 

BDL 
BDL 
0.0030 

BDL 
BDL 

RDL (mg/l) 

0.002 
0.1 
0.005 
0.05 
0.05 
0.0002 
0.002 
0.01 

RDL: Required Detction Limit 
BDL: Below Detection Limit 

ENVIRONMENTAL INDUSTRIAL. 
RESEARCH ASSOCIATES, INC. 



,/6Tient: Boeing Petroleum 
Sample: Section A 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(jig/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1,0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 63 

D 

n 

2̂ 4-D 

HERBICIDE FRACTION 

BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

93 

D 

b 

u 

b 

ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCL4TES, INC. 



KtSDY FOR INJECTION 

P 
t _ 

n 
b 

c 

o 

C 

** . .^ ,2 i 

P ^ 

P 
u 

RUN ^ 2 PESTICISE FiNHLYSIS 
QUFiNT I T H T I OH RuH 

COLUMN: 6 l̂ T X •̂  PtTI 1 -5 ' . SP—2259--''l,'SS^-i SP—240! 
SPflPLL I D : SECTION H 
I h P 3 58S9H FIPlHUflL INJECTION § 1 9 : 2 8 OCT 2 9 ' 1': 

CLIENT 
y I ' l l i N J . 

Hrth-i-i V P c 

2 . 2 y 

.... 
4. 
4. 
4. 
c. 
• - ' . 

6. 
'J, 

12. 
14. 

ill 

21 
42 
69 
— Q 

6S 
36 
09 
59 

721. 
7233. 
19961. 
1895. 
327S. 
794. 

2969. 
•3-315. 
821. 

2131. 
2913. 

23735. 
2670. 

69 
67 
59 
73 
14 
23 
39 
54 
34 
41 
55 
20 
32 

SP 
PV 
VV 
PV 
VP 
VV 
VV 
VV 
PE 
SP 
VV 
VV 
?v 

i-IKlLi-l 

9 . 2 6 4 

2, 
4. 

9. 
1. 
9. 
1 a 

1̂  , 

9 a 

9a 

9. 
3. 
9. 

64b 
911 
694 
199 
291 
983 
213 
391 
7S7 
737 
684 
977 



REnBY FOR INJECTION 

urn 

'^y^ 2y-07S. 

p 

>< U N *r ! i N * 

-i ' lr L i . 

I h p 3 535 

CIBE HNfiLYSIS Li iB tf: 99917 
QUfiNTITRTION RUN C-
C O L U M N : S FT X 4 MM J V S p - 2 2 5 8 

I I i : 3 E C T I 0 H f i VO Li-*-

4 9 7 9 9 . 9 9 =3 d y . y y y G 
iL PREri = 149799, .99 n 

n 
p 

b 

p 
L 



Client: Boeing Petroleum 
Sample: Section B 

Date Extracted; 
Date Analyzed: 

10/16/86 
10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 63 

HERBICIDE FRACTION 

2j_4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 112 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: D i l u t e d Out 

£/AM ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



Y FOR INJECTION 

y i I . -* M > 

077>C 

p 

b 

D 

KUN 

RUN # 3 PESTIC I3E FiHflLYSIS 
QUFINTITHTION RUN 

COLUMN: 6 FT X 4 MH 1 . 5J; SP -2259 . . p . 
S M M P L E I B : SECTION B 
I h P 3 5839S MRNUflL INJECTION i? 1 0 : 5 9 

^5J; 3 P - 2 4 9 i 

OCT 2 9.' 1'? S 6 

L H S # : 99917 

' U L . I N J . 

. i ; i I nt^icn 

2.29 
2.32 
•-' • w C 

4.41 
-.69 
4.95 
5.77 
6.69 
7. 38 
7.39 
12.91 
19. 91 
22. 96 
25.39 

1637.89 
2859.79 
1339.63 
1345.73 
1 "7-7.;:. y-? 

1171.31 
1329.16 
3993.44 
377.23 
1994.63 
6125.93 
3133.91 
13332.69 

I7364.i. 99 

PV 
VV 
PV 
PV 
VV 
VP 
PV 
VV 
VV 
VB 
VP 
BS 
BV 
VP 

9.747 
1.304 
9.634 
9.613 
9. 626 
9.534 
9.339 
1.321 
9. 469 
9.4 99 
2.793 
1.431 
6.329 

31.4i: 



p 

p u 4 y-/j;S 

p RUN # 6 HERBICIJE fiNRLYSIS 
QURNTITFiTIQN RUN 
COLUMN: 6 FT X 4 MM 3'; 3P-2259 

•:, s5 pt P!_ £ I Ti: S E C T10 N 3 

£hpa 5339R MRNURL INJECTION § 15:33 OCT 23ii 1936 

.PB #: 99911 

UL. iHj 

0 u 

c 
p 

RRER )YPE 

39356.99 83 ,99.999 

OTRL RRER = 139356.99 

r'-i-iT. 

b 
i<i**sS35aMi!i.i^ 

0 



/ 
^ i ent: Boeing Petroleum 
Sample: Section C 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 

(pg/1) 
RDL 

(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1,0 
0,1 

SURROGATE 

Dibutylchlorendate Recovery 75 

HERBICIDE FRACTION 

2_j_4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

96 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



o. 

r~t 

i y 

:-; T n p PI ! N 

P RUN # 4 PESTICIDE RNRLYSIS 
QURNTITRTION RUN 

COLUMN: 6 FT X 4 MM 1.5?i S P - 2 2 5 9 / 1 . 9 5 J : 
SRMPLE I D : SEj^TION C 
£!-.P3 5S30f l MRNURL INJECTION i? 1 1 : 3 1 OC 

._ n D TT» 

CLIENT; ; 
S P - 2 4 9 1 VOL. I N J , 

T 2 9 , 1936 

P 

•PL RRER 

p 

—. 

/ 
1 

b 
r 

p 

^ « 
•V 

•J • 

4. 

5. 
6. 
7. 
1 . 

3. 

1 9. 
] '5 
'̂  *- a 12. 
^ 14. 
] 13. 

22. 
1 25. 

^y 
32 
37 
61 
95 
73 
63 
37 
79 
74 
36 
91 
'33 
37 
93 
95 
31 

1969. 
3392. 
1369. 
4957. 
2673. 
4590. 
9379. 
3933. 
5176. 
4336. 
5142. 
2654. 
19149. 

319. 
7666. 
3432. 

211157. 

83 
72 
5-3 
96 
47 
79 
73 
93 
13 
11 
97 
13 
69 
72 
94 
67 
99 

PV 
VV 
PV 
VV 
VV 
VV 
VV 
VV 
VV 
VV 
VV 
VV 
VB 
PV 
3B 
PP 
PB 

9. 633 
1,146 
9.643 
1.719 
9.929 
1.561 
3.424 
1.971 
1.795 
1.677 
1.7,83 
9.921 
3.529 
9.284 
2.659 
2.942 

73.237 



RERDY FOR IN-JECTION 

I -• M P > 

N i l . - • i ! iN 

4 . 6 9 Z, i-06 

SRMPLE I D : 

HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT K 4 MM 

J E C T I O N C 

Lnd #: 

iS-iP3 53S9M MRNURL INJECTION Hf 14:25 OCT 24, 1936 
:^ P P M '•; 

n 
p 

G 

D 

2•:^^572. 9 9 3 3 •-•i w H iTi i.4 

'OTRL RRER =• 2 3 9 5 7 2 . 9 9 
1ULTIPLIER = 1 

G 
b 

n 
u 

p 

G 



Client: Boeing Petroleum 
Sample: Section D 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 71 

HERBICIDE FRACTION 

2,4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 90 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



:ERDY FOR INJECTION 

—-il U -̂  UFF 

* • .5'.̂ ' 

G 

Q 

p 

b 
b 

Vb 

O^L 

Q 

0 

"OP RUN 

N # 5 

• ^ N i 

£hp3 

PESTICIDE RNRLYSIS 
QURNTITRTION RUN 

• X 4 MM 1.5'. SP-2259.--P. 95̂ ; 
:ECTION D 
MRNURL INJECTION 1=1 12:92 OC 

;p-2491 

29 J 1936 

LRB #; 

•Qu. INJ 

RRER •YPE iSFi 

4. 

4. 
5. 
6. 
•7 

7. 
9. 
11. 
13. 

69 
92 
75 
63 
39 
39 
36 
99 
96 

2949. 
523. 
637. 

2949. 
5391. 
1555. 
2515. 
2374. 
3930. 
5111. 
0 •-' .5 0 _ 

46 
24 
36 
17 
49 
79 
54 
12 
16 
95 
1 fl 

VV 
BV 
VB 
BV 
VV 
VV 
VV 
VV 
SP 
BB 
S".,' 

1, 243 
9.223 
9.291 
9. 363 
2.241 
9.653 
1.963 
1. 994 
1.662 
2. 161 
7 . =• Civ: 

P 
u 



-.-_H*;=!V^^pfeai«3 f̂e'VV.S?iS '̂-'yS'î ^ " 

P 

u 

i-OK iNJh.CTiUN 

I , H'OOL 

b 
N # Ir 

SRMPLE I D : 

HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 MM 3'; 3P-2259 
PION^^D 

..RB #: 9991 
CLIENT: BPS 

' I j i . « i ..4 .J a a 

fi-iP3 53S9R MRNURL INJECTION a 1 4 : 5 1 Oi 
R P P fl V 

G 
2 1 6 1 3 2 . 9 9 . y y . y y y 

TOTRL RRER 
MULTIPLIER 

216132.99 
1 



'Client: Boeing Petroleum 
Sample: Section E 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 

THi/i) 
Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 73 

2,4-D 

HERBICIDE FRACTION 

BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

U 

91 

b 

n 
3 
p 
U 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



n 
P 

I " - .Z.n.L! i •OR INJEO iION 

P 
J 

P 

n u 

0 
25.39 Oi!>^ 

D 
# 6 PESTICIDE RNRLYSIS 

QURNTITRTION RUN 
• FT H 4 MM 1.5:̂  SF-£259.-'1.95;̂  SP-2401 
''•. SECTION E 

I.̂ip3 5339R MRNURL INJECTION f? 12:33 OCT 29? 1936 

COLUMN; 

LRB #: 99917 
CLIENT: BPS 
VOL. INJ. : 3 Ml 

RRER TYPE RRI 

2.19 
P 2.32 
1 4.69 

^ 5.73 
-̂  6.66 
; 9.36 

-̂  12.09 
13.96 

^ 22.95 
7 25.89 

7 TOTRL 
J MULTIP 

RRE 
-IE 

R = 
R = 

1364.51 
3973.92 
499.35 
1355. 14 

- 4335.15 
1999.91 . 
4157.64 
6639. 19 
11567.69 

296692.99 

243079.99 
1 

PV 
VV 
BV 
BV 
VV 
VV 
BP 
BS 
SV 
VB 

9.767 
1.266 
9.292 
0.763 
1. 989 
9.782 
1.719 
2.731 
4.759 

35.931 



n v - M S TN. i r - i JK i ^ i . J t -U i i U N 

pi 

4 "(-1̂ 07 

p 
u 
Q 

Q 

STOP RUN OV: STOP RUN RUN # 3 0 
HERBICIDE RNRLYSIS i_R8 #: 

QURNTITRTION RUN 
COLUMN: 6 FT X 4 riM 3̂ ; SP-2259 
SRMPLE ID: SECTION E 
£'ip3 5339R MRNURL IN-JECTION S l9:42 OCT 23 

L.i_.:.i-r^ ! : : 

VOL. INJ, 

asc i 

159496.99 BB 199.399 

^OTRL RRER = 159496.99 
MULTIPLIER = 1 



^Client: Boeing Petroleum 
Sample: Section F 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1,0 
0,1 

SURROGATE 

Dibutylchlorendate Recovery 75 

HERBICIDE FRACTION 

2,4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 28 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

p 
b 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



•ERDY FOR INJECTION 

J j ! i , -• i i H !-

^ -̂  UN 

, * . -''b 

/ - • -

2 5 . 7 3 pi(JC 

RUN # 7 

COLUMN: 
.•:;A>v^P! -

PESnCID tL RNRLYSIS 
QURNTITRTION RUN 

.•., «- !'1M . 1 . .j.-^. . 3 1 — c i L D y . - ' 1 , .-^5.--. 
N :-

I h p 3 5339R MRNURL INJECTION 5 1 3 : 9 4 

>P-2491 

29 J 19;: 

i .?ie ??:• q.:4 ' -S1 

X I E N T : SPS 
•OL- I N J . : .i^-L 

RRER TYPE 

2 . 9 5 
£ . 1 9 
••? "7 4 

3 . 8 4 

't. 

3. 
6. 
3. 
19. 
11. 
11. 

b-i 
77 
17 
34 
43 
25 
94 

, ' i . ..J t . 

1390.17 
2916.74 
1719.56 
2677.59 
1231.89 
2646.32 
3923.35 
452.96 
6952.32 
1291.95 
1454.24 
4932.21 
6147.46 
d,07(:.. Ci'5 

BP 
PV 
VV 
VV 
8P 
PV 
VP 
SV 
VV 
BS 
SH 
HH 
HH 
U U 

9.616 
9.999 
9.589 
9.917 
9.439 
9.996 
1.937 
9.155 
2.972 
9.411 
9.49S 
1.786 
2.195 
' c .a r. 



(ERDY FOR INJECTION 

-̂ 1 t 'J — u r — 

-•^•^ 2 , y - M 

Ui KUN 

RUN # 7 HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 flM 

SRMPLE ID: SECTION F 

i-HB # ; 

SP-2259 

I h P 3 5830R MRNURL INJECTION § 15:4? OCT 2 3 J 19 8 6 

1-!K£,H ! T Pi. "-KcH 

'^4~iy2. 29 yy.yyy 

. U I HL hRt.H 
MULTIPLIER 

= 44552.20 



y Client: 
Sample: 

Boeing Petroleum 
Section G 

Date Extracted; 
Date Analyzed: 

10/16/86 
10/20/86 

b 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 

"n^/D 
Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 64 

2_̂ 4-D 

HERBICIDE FRACTION 

BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 60 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: D i l u t e d Out 

EXRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



iJ 

H ' ^ y i 

P 

P 
y 
y 

Q.a 

r~i 

c 

u 

0^^ 

^ 8 PESTICIDE RNRLYSIS 
QURNTITRTION RUN 

P N : 6 PT X 4 MM 1.5^^ SP-2259•• • 1 , 
SRMPLE ID: SECTION G 
t.-̂ :? 2 3SO9H MRHURL INJECTION ''i 13:37 

>P-249; 

HKSLH i TPi . 

. . . . .;• . J 

4 . 4 3 
4 . 63 
. J . 1 .-. 

6 . 13 
7 . 36 
3 . 3 3 

1 9 . 4 3 

339. 
1779. 
2959. 
1523. 
•:i =: Ci "7 
h_ •_- IL' •—' • 

627. 
2464. 
2993. 
1476. 
7791. 
1613. 
1191. 
1363. 

53 
74 
17 
13 
39 
93 
64 
39 
79 
94 
92 
59 
44 

BP 
PP 
PV 
VV 
VV 
BP 
PV 
VB 
BV 
VV 
VV 
BB 
BV 

9. 133 
9. 749 
1 -p—--> 

9. 636 
1.945 
9.262 
1.929 
1.252 
9.617 
3.254 
9.674 
9.493 
9,569 



b 
b 

FOR INJECTION 

Zf-O/^ 

try jT i I N i i TOP RtjN 

JUN # HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 MM 
PION G 

una *. 

3P-2250 
VOL. INJ.: 

£rtp3 nSSOR MRNURL INJECTION i? 15:15 OCF 24? 1936 b 

HKLH " 

4.D3 144922.99 

TOTRL RRER = 144922,99 

MULTIPLIER = 1 

yy.999 



y client: 
Sample: 

Boeing Petroleum 
Section H 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
T^/l) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1,0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 64 

HERBICIDE FRACTION 

2,4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 43 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 



L) 

OV: STOP RUN 

RUN # 12 ^ESTICIDE RNRLYSIS 
QURNTITRTION RUN 

COLUMN: 6 FT X 4 fin 1. 5': SP-2259/1, 95"; SP-2491 
SRMPLE ID: SECTION H 
Lr i^ l 53SUH MRNURL INJECTION •? 16:99 OCT 29, 1936 
RRER •; 

LRB *: 99917 
CLIEN": BPS 
VOL. INJ.: 3 O 

.HKLr =-R Tvpc 

u 
p 
b 

; 1 

14 
1 7 

13 

a,c 

b9 
92 
99 
75 

3237. 
^197. 
2292. 
3232. 
2929. 
2923. 
6734. 
'i77l. 
5233. 
-361. 
3726. 
6925. 
3295. 

131212. 

99 
16 
32 
4 1 
54 
S3 
17 
im..y 

34 
19 
36 
96 
64 
99 

VV 
VV 
VV 
VV 
VV 
PV 
VV 
VV 
VV 
PV 
3V 
VB 
PV 
VB 

1.369 
1.725 
9.925 
1.357 
9.352 
9.352 
2.349 
2.993 
2.193 
^ • O •^ 4. 

1.565 
2.993 
3.433 

76.992 

OTRL RRER = 233143.99 



RERDY FOR INJECTION 

b 
b 

b 

2,iy7S 

'.•'.yi-^ r f 

QURNTITRTION RUN 
COLUMN! 

LOTION H 
MM 

3 #: 99911 
I'NT; RPS 

3P-2259 

Inp2 5839H MRNURL INJECTION 9 l4:34 OCi 24, 

<y> 
1 9 3 9 3 9 . 9 9 BS 9 9 . y y y 

C iOTRL RRER = 1 9 3 9 3 9 . 9 9 
M j i ! T T P! T P S = 1 



y 
•'Client: 
Sample: 

Boeing Petroleum 
Section I 

Date Extracted; 
Date Analyzed: 

10/16/86 
10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

Q 

SURROGATE 

Dibutylchlorendate Recovery 81 

2,4-D 

HERBICIDE FRACTION 

BDL 65 

n 

Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

93 

b 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



b 
b 
b 

b 

b 

25.73 p&U 

STOP RUN 

RUH # 11 PESTICIDE RNRLYSIS 
, QURNTITRTION RUN 

COLUMN: 6 FT X 4 MM 1.5!̂  3P-2259-'l. 95^: SP-2491 
SRMPLE ID: SECTION I 
IhP3 53S9R MRNURL INJECTION 9 15:21 OCT 29, 1986 

_j5P ^ i 99917 
CLIENT: BPS 
'OL. INJ.: 3 

4.42 
4. 64 
b . 

i. i. . C i . 
4 4 '̂ 6 

V V •.-' M .-, — 

3796.63 
3941.92 

3' i73. 76 
19239.69 

5913.39 
6294.35 
5 b y D.44 
4743.32 
3233 .59 
9551 .33 

223714.99 

' t ' 'it' 

'i»' 'it' 

PV 
VP 
VV 

3V 
VB 
BV 
VB 

1.9.̂ .1 
1.923 

•-' • 

2 . 
•-» 
i. a 

la 

2 . 
• J • 

"7 

467 
996 
133 
995 
699 
792 
237 
512 

TOTRL RRER 
MULTIPLIER 

295967.99 
1 



RUN OV: STOP RUN RUN s 

b 
b 

HERBICIDE RNRLYSIS 
QURNTITRTION RUN 

"ILUMN: 6 FT X 4 MM 3̂ : SP-2259 
iMPLE ID: S 

i_ n P Tt. 

Ihp3 5839R MRNURL INJECTION 9 19:1- OCT 23, 1936 

PT •f H' 

162431.99 3B 199.999 

OTRL RRER = 162431.99 
(tJh TTpl T?P = 1 



p /^ient; 
t Sample: 

Boeing Petroleum 
Section J 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

SURROGATE 

Dibutylchlorendate Recovery 75 

2_j4-D 

HERBICIDE FRACTION 

BDL 
Silvex BDL 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

96 

EmA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCLVTES, INC. 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

65 
20 



l u N 

J j jPG ^ OF! 

INTG -> ON 

D6(̂  

i; STOP RU -̂' 

- • L b T I p L j E RNHLYi 
QURNTI'^RTION R'''̂  

; LL Mr , i 1 ^ 

SRMPLE ID: SECTION J 
InP3 5338R MRNURL INJECl 

' • I N : 6 F 

UN 
3P-2259 . . ' ' l . 95'-; 

N '$ 9 7 : 5 3 0 C 

' i r - / 4 y : 

P 
b 

p p ? a YPi 

1 5. 99 
22.93 
25.79 

TOTRL RR 
•1!!| T I P ! T 

ER 
^ P 

s: 

= 

48l3.75 
9321.99 

211599.99 

225739.99 
4 

BP 
BP 
PB 

£.135 
4. 139 
93.736 

b 



D 

0 
HOR INJECTION 

;i ! 1--. T U •:- |-

•i , U -* i i p..! 

n 
( 

b 

hy 2,H-M 

p-

•,,: 

::.fini-

HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 MM 

SECTION J 

• r p _••:•••:.=: IS 

LHS *: yyyi 
CLIEN~ 

•'UL. 

C H P 3 5339R MRNURL INJECTION 9 14:14 OCT 24, IS 

QPP 

•*. 6 9 

K L H 

2 3 9 3 1 9 . 9 9 M14 , M Mk! 

! U i HL RRLF 

b MULTIPLIE? 
= 2 3 9 3 1 9 . 9 9 
— 1 

P 



/'client: Boeing Petroleum 
Sample: Section J-Duplicate 

Date Extracted: 10/16/86 
Date Analyzed: 10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

SURROGATE 

Dibutylchlorendate Recovery 77 

2j_4-D 

HERBICIDE FRACTION 

BDL 
Silvex BDL 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: D i l u t e d Out 

95 

EIRA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 

RDL 

"nig/D 
Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 b 

65 
20 

0 



p-

p 

p-

n 

RERDY FOR INJECTION 

- ' - ' . - : iT iT HV O F F 

7 RT: I N T G -̂  ON 

P 

P 
b 

U 

P/S<^ 

c Hi.piiUiJL HNHLYoi:D 
QURNTITRTION RUN 

J (DUPLa> 
22iu/ia V5;-; oH-i4yi UJUUI'IN: P - i .̂  4 nr 

SRMPLE ID: SECTION 
rhP3 5339R MRNUflL INJECTION ij 93:39 OCT 21, 1936 
•fl»P:fl V 

G 

iy.94 
22.33 
25.79 

3995.34 BP 
9592.23 SV 

216952.99 VB 

iOTRL RRER = 229649.99 
MULTIPLIER = 1 

1.749 
• ^ . 1 ( I 

94.933 



p 

huR INJECTION 

P 
u 

• 4 , 1 , -* i i N 

^,1~0/i 

n 
b 

KUN # 15 HLKpiUiJL HNRLv'piS 
QURNTI'i'RT ION RUN 
COLUMN: 6 FT X 4 MM 3% 3P-2259 

SRMPLE ID: SECTION J (DUPL.) 

£HP3. 5339R MRNURL I'̂ -'JECTION 9 14:44 OCT 24, 1936 
RRER % 

;B # : '?H9r 

L . I N J . : 

b 
b 

f-iKt:.-

Li i i - 'S . iL .yy ya i y 9 . 9 9 9 

rrt' n — T P I T s- p = 1 

.;£"<!f^««.:»?iT«<«*S«jyS*?r>^ 



o^ 
I Client: 
Sample: 

Boeing Petroleum 
Section K 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 74 

HERBICIDE FRACTION 

2̂ 4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 88 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 



y i U -i* Ut-r-

,- =; :-! n 

R U N # 9 T L S T I C I J E R N R L Y S I S uRb*: 
QURNTITRTION RUN CLIENT: 

COLUMN: A FT X 4 MM 1.5:̂  SP-2259..p. 95̂ ; SP-249i VOL. INJ 
SRMPLE ID: SECTION K 
Chp3 5339R MRNURL INJECTION 9 14:12 OCT 29, 1986 

Q 

p u 

4 . 43 
4 . 64 
6 . 15 

' . 94 

2 5 . 8 9 

3339. 
2771. 
2753. 
-7 P Ci T 
. y i - K J . y * 

7296. 
5357. 
"6635. 

y =.-. -J 

9572. 
14775. 
11437. 

297911. 

63 
46 
45 
91 
33 
61 
44 
-77 

99 
39 
19 
99 

PV 
VV 
PV 
VP 
VB 
VV 
VV 
tji.. 

VV 
VV 
VV 
VB 

i • 

9. 
9. 

2. 
. 
.;• 

-y 

-P • 
ET; 

, 4. 
73. 

132 
934 
979 
137 
599 
992 
373 
- y - y - 7 

393 
245 
069 
319 

p 

TOTRL RRE.R 
N(i 11 T - r p i T r p 

= 2 3 1 6 3 3 . 9 9 



n 
o 

n 

'~1 RERDY FOR INJECTION 

JU i f j ^ 

b. 

b 

p 

p 

4.36 4 Y - 0 ^ 

U 

RUN # 20 HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 MM 3"; 3P-2259 

SRMPLE ID: SECTION K 

t 'ripl 5SS9R MRNURL INJECTION •? 15:26 OCT 24, 1986 
RRFR /:. 

LHs ft: y y y i 

VOL. "N.i.; 

•'PP 

4. Rp 211332.99 199.yQ9 

G-
..ai^iit.^i; ;.«iiii»!4ii;i./5^jc5sif^<5»iM»iT.», 

««»=^5«»3?Eii.«***»«^5#f^^>eV^^ 
-,»«».-. .»i,v,-^,...,..,-.«i,l.:;i.4'iii;»,;;,^;..;.^_,^;.i4i,^^<y^. 



'(Client: Boeing Petroleum 
Sample: Section L 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/21/86 

PESTICIDE FRACTION 

Concentration 

(pg/1) 
RDL 

(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 72 

HERBICIDE FRACTION 

2_j_4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 104 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p 

u 

J 

p i 

RERDY FOR INJECTION 

IN'G 

P 

06C 

RUN # - l ^ PESTICIDE RNRLYSIS 
QURNTITRTION RUN 

COLUMN: 6 'PT X 4 fqM 1.5^ SP—2259.-̂ !. R?̂'-; 
C; i M p ! " T n 5 P P •"• T 7 n Ki ; 

£HP3 5339R MRNURL INJECTION 9 13:13 OC 

JP-2491 

2 1 , 19? 

b 
• b 

TOTRL RRER 
MULTIPLIER 

RRER 

9255.33 
293146.9 9 

212491 .99 

TYPE 

BB 

i- ir i ir 

4 .357 



U r̂ : i (•••i. J C U 1 I U M 

p 

=* 4..59 2y-7:7& 

LJ 

KUN i* 3 

• •^ iHT. - i -p i C 

T E R B I C I D E RNRLYSIS 
QURNTITRTION RUN 
C O L U M N : 6 -T X -i Mf 

SECTION L 
:p-:..':P=^ia 

-HP w : '? 

!'L I E H ^ : 

• 'OL . INJ 

b 

i:hP3 5389R MRNURL INJECTION 9 1 5 : 5 2 OCT 2 3 , 19Si 

b 

' 7 4 8 9 . 9 9 1-1 W . 'yi M n 

RRER = ibi - 4 y y . yy 

b 



p 
'Client: Boeing Petroleum 
Sample: Section L-Duplicate 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 80 

HERBICIDE FRACTION 

2,4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 80 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. 



•OR INJECTION 

y i U -̂  0 r h 

i. N i ij ^ 0 ri 

25.39 0/3̂  

* 26 PESTICIDE RNRLYSIS 
QURNTITRTION RUN 

_;iMN: Fi pT" V .i ;vTr(! l.n'i SP — 22^^.-'1.9S''i 

SRMPLE ID: SECTION L (DUPL.) 
I ^ I P 3 5339R MRNURL INJECTION iS 1 4 : 2 5 OC 

LHs *: 
•'-'. T ~ y" 

SP-2491 

? y b 

P 

RRER TYPE RRER 

:.39 
15793.69 

226976.99 
PH 
HH 

6.539 
93.479 

TRL RRER = 241379.99 
'-ici-

G 
b 
b 

• b 
.:P:., 



O 

rr 

O 

n 

• * . ; - . ^ ^ Y - ^ 

p 

p 

P 

b 

:'! ; N St :•-' 

:PRMPI 

C h P 3 

QURNTITRTION RUN 
p f j i l i r i tM : A PT y 4. MJVI —V : P p — 2 2 5 9 

PION L (DUPL. ) 

MRNURL INJECTION 9 15:34 OCT 24, 

RRER TYPE RRER ^ 

t d Q ^ 

0 L. INJ, 

199.uy9 

H P F R = 1 •PI I9lbi:7. yy 

b 



'ulient: Boeing Petroleum 
Sample: Section M 

Date Extracted: 10/16/86 
Date Analyzed: 10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0,05 
0,5 
1,0 
0,1 

SURROGATE 

Dibutylchlorendate Recovery 

HERBICIDE FRACTION 

2j>-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 96 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p 
J 

p 

G 
p 

b 

b 

c 

Ofy(y 

PESTICIDE RNRLYSIS 
QUR^PITRTI0N RUN 

FT X 4 MM 1.5?i SP-2259-''l. 95'; SP-2491 
SRMPLE ID: SECTION M 
IHP3 5339R MRNURL INJECTION § 16:53 OCT 29, 19! 

! RUN # 11 
_ J 

COLUMN: 

P 

LRB *: 99917 
CLIENT: BPS 
VOL. INJ. : 3 }cL 

J 

^ a 

4. 

n -' 
6. 

11. 
14. 
17. 
13. 
22. 
25. 

TOTF 
MULT 

1 i 

95 
32 
42 
64 
14 
23 
93 
31 
99 
92 
91 
76 

L R 
I PL 

R 
T 
ER = 
ER = 

2 

2 
1 

HP 

2146. 
3697. 
2399. 
2348. 
3294. 
7533. 
4399. 
•*5l3. 

4754. 
4162. 
7879. 
7S94. 

94491. 

69136. 

EH 

94 
4.i 

66 
39 
i (' 

55 
34 
37 
31 
36 
55 
64 
99 

99 

i YP 

PP 
PV 
VV 
PV 
VP 
VV 
VV 
VB 
PV 
BV 
VS 
PP 
PB 

r t ^ • . • 

9. 
* 
1 

4 
i. . 

4 

•2. 

4 

^ . 

1. 
1 . 
• : ; 

-7 

3. 

3^:5 
421 
989 
995 
232 
396 
653 
735 
323 
699 
926 
959 
699 



p 

p 

b 

-.SI l H - ' 0 6 

RUN * 22 HERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 nM 3"; 3P 

SECTION M 
-2259 

Ihp3 5339R MRNURL INJECTION 9 15:43 OCT 24, 

YPE 

199.999 

QTHL HREH = 22yy7'r'.yy 
iHi T TPi 'C p = 1 

b 



./client: Boeing Petroleum 
Sample: Section N 

Date Extracted: 10/16/86 
Date Analyzed: 10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 78 

HERBICIDE FRACTION 

2j_4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 80 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: D i l u t e d Out 

n fiVZ4 ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



iERDY r U R I N J E C T I O N 

T I N ! U -r ON 

25.31 0/S^ 

b 

p 

G 

Q 

>: H "̂T w i > • : p 

£'^P3 5339? 

H L p i "^CIDE i ^ N H L Y y l S 
Q i j S H T T T R T I O N RUN 

y 4 Mfri 1 a sr-; 3 P - 2 2 5 9 . ' 1 . 9 5 ' ; 3 P - 2 4 9 1 
EOT I ON N 
MRNURL I N J E C T I O N 9 1 6 : 1 2 OCT 2 1 , 1 9 8 6 

_ ,4 p if % 9 R 9 '̂  

Q 

RRER 

11793.89 
21127.99 

TYPE 

BV 
V3 

RRER ' 

5.927 
94.973 

p 

L 
i U i HL HKLH = i . i i i y - j l . y y 
M U' T T PI T P P = 1 



G 

yy7¥&B^:7iymy7^^BMy^7^^ -ŷ  A'-xPi^^ 

b 

• : ' . , 

p 

b 
N : U -̂  ON 

*--^ zy-D^ 

RUN * 1 f̂  -•ERBICIDE RNRLYSIS 
QURNTITRTION RUN 
COLUMN: 6 FT X 4 MM 

iB #i 
^PN" 

SP—2259 

£hP3 5 
RRER ^ 

i j : 

S39R MRNURL INJECTION 9 16:98 OCT 23, 

YPL 

i rpp 

i3.̂ 499. 99 
129493.90 

BB 
SB 

'OTRL RRER = 512997.99 

7 4. 7 ,- M 

Ll 

n 



y Client: 
Sample: 

Boeing Petroleum 
Section 0 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

SURROGATE 

Dibutylchlorendate Recovery 71 

2,4-D 

HERBICIDE FRACTION 

BDL 
Silvex BDL 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 91 

Required Detection Limit 
Below Detection Limit 
Below Report Limit, but Detected 
Detected in Blank 

RDL: 
BDL: 
* * : 
B: 
*** DL: D i l u t e d Out 

BTRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/20/86 

P 
P 

b 

b 

P 
RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0,05 
0.5 
1.0 
0.1 

65 
20 

b 

P 

LJ 



b RERDY FOR INJECTIO! 

LitTG ^ OFF 

P 

b 

LJ 

25.77 D/^^ 

p1UH WUN 

RUN ^ ly PESTICIDE RNRLYSIS 
; QURNTITRTION RUN 

J COi_UMN: 6 ^T X 4 MM 1.5?; SF-£259'P, 95'-; • 

I ! î ipj 5339R MRNURL INJECTION 9 14:42 00" 

:-: P —:-' .i n • 

Q 
RSPR TVF-

:. yo 

11.94 
14.35 

3495. 
2692. 
2973. 
5971. 
4339. 
4463. 
4199. 
4345. 
3966. 
3432. 

299329. 

93 
34 
.-' 1 

59 
39 

99 
93 
Cl -1' 

92 
99 

PV 
VV 
PV 
BV 
VV 
VB 
BV 
BV 
VV 
BV 
VB 

i a 

i . 

9. 
Z' 

4 

1_ ̂  

4 

i , 

•-' • 

i • 

39. 

369 
932 
335 
933 
965 
793 
684 
746 
69-3 
383 
496 

'OTRL RRER = 243357.99 



'OR I N . J E U i ION 

P 

^ • * ^ 2,Y-Z3^ 

r 
L 

r ^ ; • I ' l - T ^ i J L H N H L T o i S 

'-.-: d MM p..-, p r - i d D s J 

Ui. 1 j : : : ' P U i i u n U 

£h,pa 5 3 3 9 R MRNURL I N J L C i i O N 9 

P 

ny 

'-.1H 

H H . I i n n 

P 

^.^?'^-*i*"??S"'i^.»s»^-^i*»'*.-;3vi*»^^ 
;--.C2':i-r;---.r \ 

?r>2r--''**^-Ji>*?-.V.V^7:^:T*?; --.^^y-r.^-^^^lHif^.^ 7 

n 



/Client: Boeing Petroleum 
Sample: Section P 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

SURROGATE 

Dibutylchlorendate Recovery 73 

2,4-D 

HERBICIDE FRACTION 

BDL 
Silvex BDL 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

83 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

Date Extracted: 10/16/86 
Date Analyzed: 10/21/86 

RDL 

"nii/D 
Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1,0 
0,1 

65 
20 
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iî P3 5S39R MRNURL INJECTION 9 13:44 

. H d * ; H'ri'-i-

J TRL R R E 
^ULTIPLIE 

11947.29 BH 
296335.99 HH 

R = 217332.99 

RRER '; 

5. 979 
94.939 

P 

P 

n 
b 

b 
p 
U 

D 
b 
u 
n 
L 



G 

^SillrtfcSgilSiii^^ 
0 
y 

b 

b 

b 
b 

p 

^.63 2, r-/v? 

::SivtPi r 

TRTION RUN 

TION P 
3P-2259 

P 

LJ 

rhP3 5S39R MRNURL INJECTION 9 16:93 OCT 'c.-i 

U 
•: d. 1 7 j- iCi 

'8417. 9 9 

,99. 999 

-..,»a«.*afi?Mr»rT-..T.;7,«wr»^«. 



'Client: Boeing Petroleum 
Sample: Section Q 

Date Extracted: 10/16/86 
Date Analyzed: 10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 81 

HERBICIDE FRACTION 

2j_4-D BDL 65 
Silvex BDL 20 

SURROGATE % 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 101 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



p 

b 
P 

r 
p 

RERDY FOR INJECTION 

rv O F * ^ 

u 

b 

b 
b 

U 

b 
p 
b 

LJ 

25.33 D/2>C 

i H p 3 o339 

: i U i l r̂^ i i • f i i 
y d. fn(A 7 

E C T10 N Q 
MRNURL INJE 

HNhLYS IS 

" I O N 9 15:1 L l , i ^ P P 

P 
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/tlient: 
' Sample: 

Boeing Petroleum 
Section R 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 84 

HERBICIDE FRACTION 

2,4-D BDL 65 
Silvex BDL 20 

SURROGATE Z 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 88 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

EmA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 
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y Client: Boeing Petroleum 
Sample: Section S 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 82 

2j_4-D 

HERBICIDE FRACTION 

BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

93 

u 

p 

p 

n 
LJ 

ENVIRONMENTAL INDUSTRIAL, 
RESEARCH ASSOCIATES, INC. G 
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Ilient: Boeing Petroleum 
Sample: Section T 

Date Extracted: 10/16/86 
Date Analyzed: 10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 61 

HERBICIDE FRACTION 

2j_4-D BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 107 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: D i l u t e d Out 

miA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 
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Client: Boeing Petroleum 
Sample: Lab Blank #1 

Date Extracted: 
Date Analyzed: 

10/16/86 
10/20/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 
(pg/1) 

Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

Dibutylchlorendate Recovery 74 

2,4-D 

HERBICIDE FRACTION 

BDL 65 
Silvex BDL 20 

SURROGATE 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: D i l u t e d Out 

97 

0 

n 
LJ 

EmA 

P 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



iPpRDY FOR INJECTION 

_Li:iTG ^ OFF 

'L_J 

b 
b 

b 
b 

T: INTG 4 ON 

3* D/5^ 

OV: STOP RUN 

,P 

•sUTi 1? i H':-b i i U i J L H r i H t - r b l p 

QURNTITRTION RUN 
COLUMN: 6 FT X 4 MM 1.5?; SP-2259/1.951-; SP-249i 
SRMPLE ID: LRB BLRNK-/ 
LtiPl 5339H MRNURL INJECTION 9 99:57 OCT 29, 1986 
RRER ?; 

i_RS »: 9991' 
Cl'.' : • 

IN.. 

y RT 

P 19.96 
b 22.99 

25.34 

RRER TYPE RRER '-; 

3809.23 SP 
12735.29 HH 

2 9 3 1 5 9 . 0 9 PiH 

TOTRL RRER = 224745.90 
MULTIPLIER = 1 

1.695 
5.689 
92.616 



RERDY FOR INJECTION 

d '=:'5 2.1~0S 

u 

0 

R J N 9 4 
QURNTITRTION RUN 
p n i ; l M v . 4 : di P T y 4 MM 

R N K — 1 

* : y y ^ ; 

'5 P — p p =: w 

I h P 3 j :339R MRNURL IN-JECTION 9 1 4 : 5 3 OC!" 2 3 , 1936 

n 
b 

1 5 5 7 5 6 . 9 9 1 9 9 . y y 9 

ill»B*^»K'J3*5F=?5i. 

u 



'Client: Boeing Petroleum 
Sample: Lab Blank #2 

Date Extracted: 10/16/86 
Date Analyzed: 10/21/86 

PESTICIDE FRACTION 

Concentration 
(pg/1) 

RDL 

"nig/D 
Gamma-BHC 
Methoxychlor 
Toxaphene 
Endrin 

BDL 
BDL 
BDL 
BDL 

0.05 
0.5 
1.0 
0.1 

SURROGATE 

D i b u t y l c h l o r e n d a t e Recovery 87 

HERBICIDE FRACTION 

2,4-D BDL 65 
Silvex BDL 20 

SURROGATE % 

4-(2,4-Dichlorophenoxy)butyric acid Recovery 93 

RDL: Required Detection Limit 
BDL: Below Detection Limit 
**: Below Report Limit, but Detected 
B: Detected in Blank 
*** DL: Diluted Out 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 



u 

I r ,p3 

_ p K 4 V ( - P 

'"RNURL INJECTION 9 l 5 : y 5 

l-pdWH 1 i . i X - ^ 1 

ri^.Cm.' 

14961. ̂ 9̂ 
245359.99 

BV 
VP 

5.'il9 
94.599 

; U ! H!_ 
M! i i T '̂  ? 

..4'-4 •! •.-. . HWI 



0 

ZcHy^^ 

SRMRLE 

:hP3 5339r 

HERBICIDE RNRLYbiy 
QURNTI"^RTION RUN 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES 
2445 Florida Avenue 

Kenner, Louisiana 70062 
(504) 469-0333 

METHODS 

Inorganic Analyses on Water and Wastewater: 

Standard Methods for the Evaluation of Water and Wastewater, APHA, AWWA, WPCF: 
i6th Edition, 1985, 

Soils, Sediments and Hazardous Waste Evaluation Procedures: 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 
U,S,E,P,A, Second Edition Revised April, 1984. 

Organic Analyses on Water and Wastewater: 

"Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater", 40 
CFR Part 136, Appendix A,, U,S,E,P.A, Amended June 30, 1986. 

Other methods if used are referenced with analytical results. 

.John R. Tm^r^t, 
Manaegj'^^r Analytical Services 

7Ai'7A 
Date / 

V.1 7-^\% 
Thomas E. Orr, 
Quality Assurance Coordinator 

Date 

avM ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 
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APPENDIX E 

HAZARD RANKING SYSTEM WORKSHEETS 

O 

D 

b 
b 

p 
b 



D506-01438-09 
Appendix E 

b 

BAYOU CHOCTAW CAVERN 10 

HAZARD RANKING SYSTEM WORKSHEETS 

• " 1 

b 
b 

.J 



FadWynama: Rflynii Chnrtriw SPP Site 

ux:««*""- Plaquemine. LA 

EPA (- -.gion: VI 

P«3on(«) in charge of the fadlKy: ^- ^ ^ ^ ^ 

b 
b 

b 

N « m of Ravieiw". C. l l p t on Data: 4/27/87 
Oanartf daacriptton of the fadMy: 
(For axampia: tandnu, surface Impoundment. pHe, container types of hazardous subetancae: bcatkxv of the 
facflRy; oontaminatton rxxrte of maior concern; typea of Infbrmation needed for rating; agency action, etc.) 

Inactive solution mined cavern (cavern 10) 

Scorw: 8^-5.85(8^^.9.07 8^.4.48 8,- 0.00) 

SpE- N/A 

S o c - 0 



Ground Water Route Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 
Multi­
plier 

03 Observed Release (1) ( 0 ) 45 i 

Score 

0 

Max, 
Score 

45 

Ref, i 
(Section) 

3.1 

If observed release is given a score of 45, proceed to line [T]. 

If observed release is given a score of 0, proceed to line \2^. 

[ I J Route Characteristics 3.2 
Depth to Aquifer of (2) 0 1 ( 2 ) 3 2 ^ 6 
Concern 

1 Net Precipitation (3) 0 1 ( 2 ) 3 ^ 2 3 
Permeability of the (4) 0 ( 1 ) 2 3 ^ i 3 
Unsaturated Zone 

Physical Slate (5) 0 1 2 ( 3 ) 1 3 3 

Total Route Characteristics Score 

E J Containment (6) 0 ( 1 ) 2 3 1 

I D Waste Characteris 
Toxicity/Persist* 
Hazardous Wast 
Quantity 

m Targets 
Ground Water U 
Distance to Nea 
Well/Populatio 
Served 

10 

1 

15 

3 

tics 
»nce (7) 0 3 6 9 12 15 18 1 13 18 
B (8) 0 1 ( 2 )3 4 5 8 7 8 1 2 8 

Total Waste Characteristics Score 
20 

26 

se (9) 0 1 (2) 3 3 -6 9 
rest (10) 0 4 8 8 10 1 20 ^0 
1 12 16 18( 20) 

24 30 32 35 40 

Total Targets Score 

1 S If line [T] is 45, multiply Q ] x 0 x [s j 

If line [T] is 0. multiply [ U x [3] x Q x [ U 

26 

5200 

49 

57.330 

3.3 

3.4 

3.5 

0 Divide line [s] by 57.330 and multiply by 100 S g w - g ^ - , 

b 
b 



Surface Water Route Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 

CD Observed Release (1) (0) 45 

Multi­
plier 

1 

Score 

0 

Max. 
Score 

45 

Ref. 
(Section) 

4.1 

If observed release is given a value of 45. proceed to line Q . 

If observed release is given a value of 0. proceed to line [2]. 

L i l Route Characteristics 
Facility Slope and Intervening ( 0 ) 1 2 3 
Terrain (2) 

1-yr. 24-hr. Rainfall(3) 0 1 2( (3 ) 
Distance to Nearest Surface 0 1 2( (3 ) 
Water (4) 

Physical State (5) . 0 1 2 (3) 

1 

1 
2 

1 

Total Route Characteristics Score 

H I Containment , - , 0 ( 1 ) 2 3 
VO) 

1 E Waste Characteris 
Toxicity/Persisti 
Hazardous Wast 
Quantity 

L H Targets 
Surface Water U 
Distance to a Se 
Environment 

Population Serv« 
to Water Intake 
Downstream 

tics 
»nce (7) 0 3 8 9 12 15( l8) 
e (8) 0 1( 2 ) 3 4 5 8 7 8 

1 

1 
1 

Total Waste Characteristics Score 

se (9) 0 1 (2) 3 
insltivedO) 0 1 2 ( 3 ) 

Id/Distance ) (0) 4 6 8 10 
(11) ' 12 18 18 20 

24 30 32 35 40 

3 
2 

1 

Total Targets Score 

(S If line ( 3 is 45. multiply Q ] x Q x 0 

If line I ] ] is 0. multiply [2] x [3] x (4] x [s] 

IZl Divide line [s] by 84,350 «nd multiply by 100 Ssw " 

0 

3 
6 

3 

12 

1 

18 
• 2 

20 

6 
6 

0 

12 

2880 

4.48 

3 

3 
6 

3 

?5 

3 

18 
8 

2fl 

9 
6 

40 

55 

64,350 

4.2 

4.3 

4.4 

4.5 



Air Route Work Sheet 

Rating Factor Assigned Value 
(Circle One) 

Multi­
plier 

UJ Observed Release ( i ) ( 0 ) 45 1 

Score 

Date and Location: 

Sampling Protocol: 

If line Q] is 0. the Sg - 0. Enter on line [s] 

If line (Tj is 45, then proceed to line [ 2 ] . 

L IJ Waste Characteristics 
Reactivity and 
Incompatibility 

Toxicity 
Hazardous Waste 
Quantity 

0 1 2 3 

0 1 2 3 
0 1 2 3 4 5 6 7 8 

Total Waste Characteristics Score 

Max. 
Score 

45 

9 
8 

20 

Ref. 
(Section) 

5.1 

5.2 

D 

b 

m Targets 
Population Within 
4-Mile Radius 

Distance to Sensitive 
Environment 

Land Use 

0 9 12 15 18 
21 24 27 30 
0 1 2 3 

0 1 2 3 

Total Targets Score 

30 

6 

3 

39 

5.y 

m Multiply Q ] X (2] X [3] 35,100 

l l ] Divide line [7] by 35,100 and multiply by 100 Sa - 0 n 

p 
b 



~1 

b 

u 

D 

Groundwater Route Score (Sgw) 
9.07 82.3 

Surface Water Route Score (Ssw) 

AAL 20.1 

Air Route Score (Sa) 
00.0 

2 2 2 
K + s„ + s: 

gw SW a 
102.4 

/ 
"2 2 1 S^ + S^ + S^ 

gw SW a 10.1 

77 + S + S 
gw SW 1/ 1.73 = SM 

5.85 



Fire and Explosion Work Sheet ( 1 ) 

Rating Factor 

A 
jm 

m 

\m 

CU 

Containment 

Waste Characteristics 
Direct Evidence 
Ignitability 
Reactivity 
Incompatibility 
Hazardous Waste 

Quantity 

Assigned Value 
(Circle One) 

Multi­
plier 

r 3 1 

0 3 1 
0 1 2 3 1 
0 1 2 3 1 
0 1 2 3 1 
0 1 2 3 4 5 6 7 8 1 

Total Waste Characteristics Score 

Targets 
Distance to Nearest 

Population 
Distance to Nearest 

Building 
Distance to Sensitive 

Environment 
Land Use 
Population Within 
2-Mile Radius 

Buildings Within 
2-Mile Radius 

0 1 2 3 4 5 1 

0 1 2 3 1 

0 1 2 3 1 

0 1 2 3 1 
0 1 2 3 4 5 1 

. 0 1 2 3 4 5 1 

Total Targets Score 

Multiply Q ] X [2] X d 

Divide line [7] by 1,440 and multiply by 100 S pg -

Score 
Max. 
Score 

3 

3 
3 
3 
3 
8 

20 

5 

3 

3 

3 
5 

5 

24 

1,440 

Ref. 
(Section) 

1 
7,1 

7.2 

7.3 

N/A 



I—\ 

- J 

c 

u 

Direct Contact Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 
Multi­
plier 

U J Observed Incident (1) ( O ) ^^ ^ 

Score 

0 

Max. 
Score 

45 

Ref. 
(Section) 

8.1 

If line Q is 45, proceed to line 0 

If line [TJ is 0, proceed to line [2] 

H ] Accessibility (2) ( 0 ) l 2 3 1 

m Containment (3) 0 ( l 5 ) 1 

[4] Waste Characteristics 
' - ' Toxicity (4) 0 1 2 3 5 

^ Targets 
Population Within 
1-Mlle Radius 

Distance to a 
Critical Habitat 

0 

15 

15 

y ^ 
3 

15 

15 

a (5) ( 0 ) 1 2 3 4 5 4 0 20 

(6) 0 1 2 ( 3 ) 4 12 12 

Total Targets Score 

[S] If line Q] is 45, multiply Q] x [4] x [s] 

If line CD '3 0, multiply [2] x [s] x 0 x S 

12 

0 

32 

21,600 

8.2 

8.3 

8.4 

8.5 

I I I Divide line [s] by 21,600 and multiply by 100 S Q C - Q 



Basis for Bayou Choctaw Cavern 10 Hazard Ranking System Ratings 

Groundwater 

1. No observed release 

2. Sixty feet from surface to Shallow Plaquemine Aquifer. Assumes 
release through wellhead 

3. Approximately 56 inches of rain and 48 inches evaporation per year 

4. Silty clay 

5. Liquid 

6. Thought to be contained in well. No leachate collection system 

7. Highly persistent, Sax Toxicity 3 

8. 531 ft3 of caustic 20 yd^ 

9. Some residential use, but conversion to Plaquemine city water is 
possible 

10. Well on-site, used by site personnel 

Surface Water 

1. No observed release 

2. Site is f la t 

3. 4.5 Inches 
n 

4. < 100 feet to East West Canal b 

5. Liquid 

6. Thought to be contained in well. No dike or diversion system 

7. Highly persistent. Sax Toxicity 3 

8. 531 ft3 of caustic = 20 yd3 

9. Some recreational use 

10. Less than 100 feet to wetland 

11. Population does not use surface water 



b 

n 

b 

LJ 

Air 

1. No observed release 

Fire and Explosion 

1.. Site has not been demonstrated to be an explosion hazard 

Direct Contact 

1. No observed incident 

2. Site has 24 hour surveillance. Cavern is only accessible to 
authorized pesonnel 

3. Accessible by wellhead valves 

4. Sax Toxicity 3 

5. Only authorized personnel allowed 

6. Less than i mile to wetland 

U 
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BIG HILL WELLS 

HAZARD RANKING SYSTEM WORKSHEETS 

b 
b 
r 7 

_J 



b 
FacHty name: Big Hill SPR Site 

\jysti<in. Jefferson Cnuntv. Texas 

EPA f--.gion: VI 

Pefson(«) in charge of the facility: — A . F ruge 

Li 
N«T»e of Reviewer b . : b M 2 I L Date: 4 / 2 7 87 

Qenerel daecriptky t3t the fadMy: 
(For example: iandfW, surface impoundment. pMe, container, types of hazardous substances; tocatk>n of ttw 
facilty; oo^(am<r^ation route of maior cortcam; types of information rteeded for rating; agency action, etc.) 

Twenty-eight wells, drilled into the salt dome, with brine containing 

hazardous substances. 

Seorae: S | | - 4 . 4 1 ( 8 g ^ . 5 . l O s ^ . 5 . 6 7 s , 

S p E - N/A 

S o c - 0 

0 ) 

n 



Ground Water Route Work Shee 

Rating Factor 
Assigned Value 

(Circle One) 

UJ Observed Release . . 0 45 

Multi­
plier 

1 

Score 

0 

Max, 
Score 

45 

Ref, 
(Section) 

3.1 

If observed release is given a score of 45, proceed to line Q] . 

If observed release is given a score of 0, proceed to line \2\. 

\2} Route Characteristics 
Depth to Aquifer of (2) 0 1 2 ( 3 ) 
Concern 

Net Precipitation (3) 0 ( 1 ) 2 3 
Permeability of the (4) 0 ( 1 ) 2 3 

Unsaturated Zone (5) 
Physical State 0 1 2( 3 ) 

2 

1 
1 

1 

Total Route Characteristics Score 

m Containment (6) 0( 1 ) 2 3 

Cf] Waste Characteristics 
Toxicity/Persistence tJ ) 0 3 6 9 12 15(18) 
Hazardous Waste (8) 0( 1 ) 2 3 4 5 6 7 8 
Quantity 

d i Targets 
Ground Water U 
Distance to Nea 
Well/Populatio 
Served 

1 

1 
1 

Total Waste Characteristics Score 

se (9) 0 1 ( 2 ) 3 
rest 0 4 8 ( 8 ) 1 0 
n (10) 12 16 18 20 

24 30 32 35 40 

3 
1 

Total Targets Score 

E If line [D ia 45, multiply Q ] x 0 x [5] 
If line Q] is 0, multiply [2] x [3] x [Tj x [ f j 

^ Divide line [ I ] by 57,330 and multiply by 100 S g w " 

6 

1 
1 

3 

11 

1 

18 
1 

19 

6 
8 

14 

2926 

5.10 

6 

3 
3 

3 

15 

3 

18 
8 

26 

9 
40 

49 

57.330 

3.2 

3.3 

3.4 

3.5 



Surface Water Route Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 

CD Observed Release 0 45 

Multi­
plier 

1 

Score 

0 

Max. 
Score 

45 

Ref. 
(Section) 

4.1 

If observed release is given a value of 45, proceed to line Q . 

If observed release is given a value of 0, proceed to line [2]. 

L^ Route Characteristics 
Facility Slope and Intervening ( 0 ) 1 2 3 
Terrain (2) 

1-yr. 24-hr. Rainfall (3) 0 1 2 ( 3 ) 
Distance to Nearest Surface 0 1 2 ( 3 ) 
Water (4) 

Physical State (5) 0 1 2 ( 3 ) 

1 

1 
2 

1 

Total Route Characteristics Score 

( U Containment , , 0 ( 1 ) 2 3 

S Waste Characteris 
Toxicity/Persist* 
Hazardous Wast 
Quantity 

l l ] Targets 
Surface Water U 
Distance to a Se 
Environment 

Population Serve 
to Water Intake 
Downstream 

tics 
)nce (7) 0 3 6 9 12 13/(18) 
B (8) 0( 1) 2 3 4 5 8 7 8 

1 

1 
1 

Total Waste Characteristics Score 

se (9) 0 1 ( 2 ) 3 
nsltive (10) 0 ( 1 ) 2 3 

Kj/Dlstance \ 0 4 6 ( 8 ) 10 
(11) 12 18 18 20 

1 24 30 32 35 40 

3 
2 

1 

Total Targeta Score 

E If line CD 18 *8. multiply Q] x H x ( 3 
If line [T] is 0. multiply [5] x ja] x 0 x [5] 

m Divide line [ f ] by 64,350 and multiply by 100 Ssw • 

0. 

3 
6 

3 

12 

1 

18 
• 1 

19 

6 
2 

8 

16 

3648 

3 

3 
8 

3 

15 

3 

18 
8 

26 

9 
6 

40 

55 

64,350 

4.2 

4.3 

4.4 

4.5 

5.67 



Air Route Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 
Multi­
plier 

UJ Observed Release 
i l l ( 0 ) 45 1 

Score 

Date and Location: 

Sampling Protocol: 

If line Q] is 0, the S^ - 0. Enter on line [s] 

If line [D is '*5. then proceed to line [^ . 

l ^ Waste Characteristics 
Reactivity and 
Incompatibility 

Toxicity 
Hazardous Waste 
Quantity 

0 1 2 3 

0 1 2 3 
0 1 2 3 4 5 6 7 3 

Max. 
Score 

45 

9 
3 

Ref, 
(Section) 

5.1 

5.2 

r 
b 

b 
b 

u 

Total Waste Characteristics Score 20 

m Targets 
Population Within 
4-Mlle Radius 

Distance to Sensitive 
Environment 

Land Use 

0 9 12 15 18 
21 24 27 30 
0 1 2 3 

0 1 2 3 

Total .Targets Score 

30 

8 

3 

39 

5.^ 

b 

Q Multiply Q] X [2] X [3] 35.100 

H ] Divide line [4] by 35.100 and multiply by 100 

b 



LJ 

LJ 

L i 

Groundwater Route Score (Sg^y) 

Surface Water Route Score (Saw) 

Air Route Score (Sa) 

Sgw ^ ^sw ^ < 

/ s 2 . . S ^ . S ^ 
'̂  gw SW a 

^ ^ U ^ ^ L ^ < / ' ' ^ =SM-

s 

5.10 

5.67 

0.00 

i YA 
yy^^ 
7 / 
y 

fo-
yyyy/ 
VyAy 
V P U t 

yyy 
Z/P / 1 
OA 

S2 

26.0 

32.1 

0.00 

58.1 

7.62 

4.41 

b 

b 
b 



Fire and Explosion Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 
Multi­
plier 

LLI Containment 1' 3 1 

Score 
Max. 

Score 

3 

Ref. 
(Section) 

7.1 

l iJ Waste Characteristics 7.2 
Direct Evidence 0 3 1 3 
Ignitability 0 1 2 3 1 3 
Reactivity 0 1 2 3 1 3 _ 
Incompatibility 0 1 2 3 1 3 
Hazardous Waste 0 1 2 3 4 5 6 7 8 1 8 
Quantity 

l U Targets 
Distance to Nean 
Population 

Distance to Near* 
Building 

Distance to Sens 
Environment 

Land Use 
Population Within 
2-Mile Radius 

Buildings Within 
2-Mile Radius 

Total Waste Characteristics Score 20 

3st 0 1 2 3 4 5 1 5 

9st 0 1 2 3 1 3 

itive 0 1 2 3 1 3 

0 1 2 3 1 3 
0 1 2 3 4 5 1 5 

. 0 1 2 3 4 5 1 5 

Total Targets Score 

' - ' Multiply Q] X [ I j X [3J 

24 

1,440 

7.3 

LIJ Divide line [T] by 1,440 and multiply by 100 S F E - M/A 



n 

U 

Direct Contact Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 
Multi­
plier 

D J Observed Incident ( 0 ) 45 1 

Score 

0 

Max. 
Score 

45 

Ref. 
(Section) 

8.1 

If line [T] is 45, proceed to line 0 

If line {T] is 0, proceed to line 0 

[ U Accessibility ( 0 )1 2 3 1 

[ H Containment , , 0 ( 15 ) 1 
(3) 

[TJ Waste Characteristics 
^ Toxicity (4) 0 1 2 ( 3 ) 5 

E Targets 
Population Within 
1-Mile Radius 

Distance to a 
Critical Habitat 

0 

15 

15 

3 

15 

15 

a ( 5 ) ( 0 ) 1 2 3 4 5 4 0 20 

(6) 0 ( 1 ) 2 3 4 4 12 

Total Targets Score 

[ 3 1' line CD 'S *^' multiply [T] x 0 x [s] 

If line Q is 0. multiply [5] x 0 x 0 x 0 

4 

0 

32 

21.600 

8.2 

8.3 

8.4 

8.5 

iZJ Divide line 0 by 21,600 and multiply by 100 S Q C " 



Basis for Big Hill Hazard Ranking System Ratings 

Groundwater 

1. No observed release 

2. Depth to groundwater of 6-10 feet (Prairie sand layer of Chicot 
Aquifer) 

3. 44 inches mean annual precipitation, 52 inches mean annual evaporation 

4. Clay and silty loam 

5. Liquid 

6. Contained in salt formation, but no leachate collection system 

7. Sax Toxicity 3, highly persistent 

8. Only dilute substances in brine are present 

9. Probably some drinking water use from a private well 

10. Less than one mile to well, serves less than 100 people 

Surface Water 

1. No observed release 

2. Slopes of < 3% 

3. One year 24 hour rainfall of four inches 

4. Distance to pond < 1,000 feet 

5. Liquid 

6. Wellpad dikes system under construction. Only means of escape would 
be through wellhead failure or severance. 

7. Sax Toxicity 3, highly persistent 

8. Only dilute substances in brine are present 

9. Some irrigation use as well as industrial 

10. Approximately one mile to wetlands 

11. Less than one mile to intake, less than 100 people served 



b 

b Ai_r 

"1 1. No observed release 
_ i 

n Fire and explosion 

1. Not demonstrated to be a fire or explosion hazard 

b Direct contact 

J 1. No observed incident 
J 

2. Site has 24 hour surveillance and is only accessible to authorized 
(—I personnel 
b 

n 

LJ 

n 

b 

3. Accessible via wellhead 

4. Sax Toxicity 3 

5. Only authorized personnel allowed 

6. Approximately one mile to wetlands 
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